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Abatement. 

1. Incomk Tax. —A person whose incoine falls 
below the sums specified in the statutes is en¬ 
titled to lelief or abatement of the tax. See 
Income Tax. 

2. Rent. —Whei'e, under the powers reserved 
to the landlord in a lease to resume land for 

danting, feuing, or excambiug, &c., or where, 
)y inevitable accident, the tenant has been 
evicted from part of the subjects let, there will 
arise a claim for abatement of lent; in some 
cases the right to abandon the lease will 
emerge. See Lease. 

Abattoir, a name for a luiblic slaiightor- 
house, borrowed from the French. See 
Slaughter-huusk. 

ABC System of Sewage. ~ A method 
adopted for the purific^ation of sewage in which 
alumina, blood, and chaicoal are employed for 
the separation of the solid excreta and the puri¬ 
fication of the liquid. See article on Sewage. 

Abele, a name for the White l^oplar tree. 
See Poplar. 

Aberdeen-Aneus Cattle.— Old family 
histories and local iccords of a >'ar icd and frag¬ 
mentary order do not help us much in tracing 
the origin of the polled cattle of Aberdeen and 
Angus. Whether the ‘dodded’ or ‘hum’led’ 
stock of Ruchan and the Braes of Angus were 
set on their course independently as ‘sports’ 
from the horned animals of the two districts, 
or whether they had one common origin, is a 
matter of conjecture. In the early decades of 
the past century, men of Aberdeen and Angus 
had their warm disputes on the dual and single 
foundation pleas, but they nevei- contrived to 
throw any valuable light on the matters at issue. 
Like the dancers in ‘Sweet Auburn ’ they often 
delighted to tire each other down. There is 
ample evidence to show that the ‘Humlies’ of 
Buchan and the ‘Doddies’ of Angus were 
distinct breeds or varieties of one breed during 
the latter half of the 18th century. The late Mr. 
Thomas Smith, Powrie, the noted breeder of 
polled cattle, who was born in 1826, was wont 
to say that the Doddies of his native county 
were appreciated in his grandfather’s time. The 
late Earl of Southesk, whose first magnificent 
herd of Angus cattle, founded on ver^ old 
Forfarshire blood, was extinguished by rinder¬ 
pest in 1865, could not fix upon the remote 
ancestor who had first started to keep polled 
cattle. A so-termed comparatively short-pedi- 
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greed strain in the herd of Mr. Patrick (’halmers 
of A Id bar traces back to a rmc of polled animals 
kept in the family dairy during the closing 
decades of the 18th century. References to 
‘black cattle’ in old writings are of no guiding 
value in leading us to the origin of the polled 
stocks, because ‘ black ’ or ‘ horned ’ was cm- 
plo^'ed for the ymrjiose of grouping th(^ bovine 
races apart from the horses, which also came 
under the common designation of ‘cattle’. In 
their IJi.story of Polled Cbattle, MacTloriald and 
Sinclair cpiotc from an old account book, belong¬ 
ing to (t. B. Simpson, Bi oiighty Feriy. Particu- 
Iar.saro there given of certain cattle transactions 
<^ouductod by the laiid of Balmiiir and district. 
Tn the hook the earliest reference to polled 
cattle is dated 1752, ‘one humble oax from 
James Oainond’ being set down as having 
cost .lO pounds Scots. Later on, in 1757, 
references are made to a two-year-old (piach 
(quey or heifej) doded, and to ‘10 o.xen in tlie 
]>lew, 2 dodeds’. The native breed of hum’led 
cattle in the Buchan and neighbouring districts 
of Ab<*rdeenshire was highly esteemed as far 
back as 1770, but whether the low-ground 
stiains which then formed a large proportion 
of the dt^alers’ droves were as pure as the smaller 
huiidics of the uplands and glens is open to 
doubt. Tlie jirobability is that the larger 
framed animals had been crossed more or less 
with the now extinct black and horned Fifeshire 
breed. In any case the polled animals which 
conformed most to the older standard had the 
greater amount of favour from the best native 
judges because they were mucli more easily fed, 
more hardy, and better killers than were the 
direct crosses of tlio cattle introduced from 
Fife and the north of England. Galloway 
cattle were taken into Aberdeenshire towards 
the end of the 18th century and for years after- 
wai’ds, and crossed with the native humlies as 
well as with the horned stocks. The result was 
an increase in the polled totals of the North-East; 
but HO far as one can judge from scraps of docu¬ 
mentary evidence and oral testimony handed 
down from father to son, the uumixed animals 
of Buchan and neighbourhood had the advan¬ 
tage as general purpose and feeders’ animals. 
Almut the same time an enterprising Forfar¬ 
shire proprietor. Lord Panmure, conducted 
fairly extensive experiments with Galloway 
bulls, but with somewhat disappointing results 
as judged by the county stanaard. The late 
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William M‘Combie of Tillyfour subjected Gallo¬ 
way blood to repeated tests, until he came to 
the definite conclusion that the cross was the 
means of ‘slowin^^ down’ the jute of feeding. 
His conteini)f)rary and friend, Alexander Bowie, 
Mains of Kelly, Arbroath, took extraordinary 
pains to secure the best of the pure strains of 
Angus. Unless a Polled Angus animal had a ■ 
little white on its underline and grey hairs in ' 
the tail, lie would not have it on any account, as 
lie held that the all-black laised suspicions of 
Galloway blood. 

Although Buchan Hum lies and Angus Dod- 
dies are of unknown antiquity, it must not be 
supposed that horns or ‘scurs’ were uncommon ' 
in strains which were held to be quite pure. 
During the earlier deciados of the 19lh century ; 
many breeders were more concerned about the 
milking and feeding ]>roperties of the Aberdeen ■ 
and Angus cattle tlian with perfection of polled ' 
charaetei-. A small minority of caieful breeders 
had a dislike to ‘scurs’ or aliortive horns, but i 
they would never dream of dis(;ar(ling a good ' 
bull or cow because it had sucli. The lOth cen¬ 
tury indeed was four-fifths on its w'ay before 
an aiifiroach to a dead-set was made against 
‘scurs’. Possibly tlie last of the distinguished | 
animals with ‘side oi’iiaments’ which took first i 
loaition at the Highland Society was the Tilly- j 
oui’-brcd Shah (fJHO), which won for the late Mr. I 
Thomas Ferguson at Dumfries in 1878. Even 
a U»ose ‘scur ’, which the best of the old breedei-s 
always t(dei*ated or regarded as harmless in the 
transmissible sense, is now sufficient to lelegate 
an animal to the non-breeding ranks or to the 
sphei’c of cross-bi'eds. 

Black, with or without a slight touch of white 
on the udder or scrotum, and grey hairs in the 
tail, is now the colour standard; but the best 
cattle should begin life with a ‘mousy-brown’ 
coat of hair, and at no time should an inky 
tinge predominate. Jet-black is frecjuently asso¬ 
ciated with hard hair, a stiff skin, and slow 
feeding. The Amei’icans, who made extensive 
imrchascs of Aberdeen-Angus cattle in the 
seventies and early ’eighties of the past centuiy, 
have been largely re.sponsible for elimination 
()f white. In the early decades of the 19th 
century the iwdled cattle of Al»erdeen and 
Angus wei*e tdack-Jind-white, brown, yellow- 
r(‘d, brindled, and occasionally grey and dun. 
The fathers of the oldest agriculturists now 
in Angus were very fond of white underlines 
and grey tails, and some of them liked to see 
a few ^belted’ animals in every herd. 

The first great improver of Angus tyittle was 
Hugh Watson (1789-1865), who be(rame tenant 
of the large holding of Keillor, near Newtyle, in 
1808. On entering Keillor he received from 
his father six of the ‘best and blackest cows’ 
along with a bull to found a polled herd; but 
the young man was not satisfied with these, 
as he very soon discaided them for the ten 
beat heifei’s and the best bull Im could procure 
at Trinity Muir Market, Brechin. Working 
from that base, and making a few careful 
selections aa opriortunity offered, Watson reso¬ 
lutely took up tlie task of improving the breed 
by putting the beat to the beat, and by severely 


discarding animals which did not conform to his 
standard. A friend of the most distinguished 
of English Shoithorn breedeis, he had liberal 
tastes, remaikable keenness of obsei’vation, and 
w’ondcrful genius in selecting his materials. It 
is known that he had the most perfect of Short¬ 
horn typos in view when moulding his polled 
stock; and in seeking greater length and depth 
of quarters he was wont to acknowledge a 
measure of indebtedness to the Booth model. 
All the Al)erdeen-Angus world to-day is deeply 
indebted to Keillor. Watson’s enthusiastic pupil, 
Thomas Ferguson, Kinochtry; the accomplished 
Alexander Bowie; the poetic naturalist, the late 
Earl of Soutliesk ; William Fullerton, Ardestie ; 
Scott, Balwyllo; the Mustards of Leuchlaiid 
and Fithie; the \Vhyte8 of Braedownie and 
S})ott; Bolxut Walker, Portlethen; Walker, 
Monlblettori; I^aterson, Mulheii; the Skinners, 
Driimin ; Sir George Maepherson Grant, Bart.; 
Hannay, Gavenwood ; Brown, Wcstcrt<>wn, and 
many others took up the polled cause with great 
(mterprisc and succes.s, once the tide was fairly 
set towards injpi‘(>venient and conquest. Jn 
Aberdeenshire the pre-eminent man in the 
I'aiiks of tho.se who sought to evolve a higher 
type of polled cattle was William M.‘(\»mbie 
(1805-1880), a man of great natural ability, 
force of cliaracU‘r, and breadth of mind in 
matters of breed evolution. If men like 
Watson, Bowie, Fullerton, Loixl Soutliesk, 
and Eobert Walker prepared some of the 
gieat materials, M‘(bmbie seized upon them 
I with unparalleled sagacity, worked them up 
I afresh, and made the polled breed tins admir¬ 
ation of the world by his brilliant victories at 
the breeding and fat-stock exhibitions. At the 
Baris Exhibitions of 1856, 1862, and 1878, and 
at Poissy in 1857, M‘Combie drew the world’s 
attention to the merits of Aberdeen and Angus 
cattle. At the earliest of those exhibitions 
I he had two firsts out of six classes f«.)r polled 
I steel's, also a second and a third, two gold 
medals, a silver and a bronze medal. 'Pbe 
herd-triumph of bis lifctinui was obtained at 
Paris in 1878 when he secured the two £100 
champion prizes, first foi‘ the best group of 
cattle foreign to France, and second for the 
best group of beef-])r()ducing animals in the 
exhibition. The Tillyfour group was composed 
of the cow Gaily (1793), the four lieifcrs Sybil 
2nd (3526), Halt 2nd (3527), Pride of Aber¬ 
deen 9th (3253), and Witch of Endor(3r)28), and 
the yearling bull Paris (1473). The late Sir 
George Maepherson Grant, Bart. (1839-1907), 
the acknowledged ‘chief’ of the Aberdeen-Angus 
world after M‘Combie’s death, was reserve in 
both cases with animals of even niore distin¬ 
guished breeding if less uniform when viewed as 
a group. They were the cows Eisa (977) and 
Eva (984), tlie heifers Birthday (3373) and Maid 
of Avon (2995), the aged bull Judge (1150), and 
the yearling Petrareli (1258). M‘Combie’s most 
notable steer at the great fat-stock exhibitions 
was Black Prince, which as a four-year-old 
carried off all the honours at Birmingham and 
Smithfield in 1867, and was then, by express 
desire, forw^arded to Windsor for Queen Vic¬ 
toria’s inspection. 
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The first volume of the Polled Herd Book 
was issued in 1862 under peculiar diflBculties. 
Edward Kavenscroft began to collect materials 
for a foundation volume in the early ’forties of 
the century, but his great collection of notes 
was destroyed in 1851 by a fire which broke out 
in the museum of the Highland Society, Edin¬ 
burgh. It is practically needless to say that the 
matter which was more hurriedly secured the 
.second time contained many inaccuracies. The 
second volume was not issued until 1872, the 
joint-editors being Mr. Alexander (afterwards 
Dr.) Ramsay, Banff, and Mr. H. D. Adamson, for¬ 
merly of Halquharn, Alford. From that stage, 
registration had continuous attention. The first 
four volumes registered (ralloway cattle along 
with the Aberdeen and Angus; but before the 
fifth was issued, the (lalloway Cattle Society 
‘hived off’ after accpiiring the copyright of the 
sections which dealt with their own l)reed. In 
1879 the breeders of the North-East established 
the Polled Cattle 8oci(ity, and at that date it 
was resolved to discontinue the term.s ‘Aberdeen 
or Angus’ and ‘A berdecn and A rigus ’ and to close 
the ranks under the name of Aberdeen-Angus. 

The frankest admirers of Aberdeen-Angus 
cattle admit that the bleed has hitherto lacked 
uniformity of character, but that defect is 
steadily disappearing through the inoi'e general 
Use of line - bred sires from first - l ank herds 
which an‘ themselves more or less clo.sely 
allied in blood. Of the all-conquering families, ! 
the Ericas and the Prides of Aberdeen may be 
said to head the lists. The first Erica—entered 
as 843 in the Herd Book—was bred by the late 
Earl of Southesk, and calved in 1857. At the 
Kinnaird sale in October, 1861, she passed into 
the possession of Sir George Macphei’son Grant 
at 50 guineas. She was a cow of beautiful 
feminine character and great quality, but was a 
little slack in lu‘r back. Her sire was the great 
Mains of Kelly show bull CJupbearcr (59), and 
her dam was Emily (332), a daughter of the 
cow R('auty, bred by Hugh Watson. At Bal- 
lindalloch the Ericas have been extraordinarily 
succes.sful as breeding and showyard animals. 
The favourite branch of the family is the one 
with the cross of M'Combie’s famous bull Trojan 
(402), which was seimred by Sir George in 1865 
for 50 gnimvis. ’I'l'ojan was by Black Prince of 
Tillyfour (366), and his dam was Charlotte (203), 
the gold-medal cow at Pai'is in 1856 and mother 
of the first Pride of Aberdeen. Black Prince 
again was a grandson of the Mains of Kelly 
Hanton (228), also a gold-medal winner at the 
French Exhibition. A daughter of the first 
Erica by the Ballindalloch Kildonan (405) has 
founded a strain which has not somehow ‘caught 
on as have the representatives of the beautiful 
Trojan cows Eisa (977) and Enchantress (981). 
The Prides of Aberdeen, struck off by M‘(^ombie, 
are descended from a yearling heifer which he 
named Queen Mother (348). He bought her at 
William Fullerton’s Ardovie sale in 1844. She 
was by the noted bull Panmure (51), and her 
dam was Queen of Ardovie (29). At Tillyfour 
Queen Mother bred the females Lola Montez 
(208), Bloomer (201), and Windsor (202). Passing 
into the possession of Alexander Bowie, she then 


left Victoria of Kelly (345). Putting Queen 
Mother to Monai-ch (44), bred by F^nllcrton, 
M^Combie had Lola Montez and Bloomer. I’his 
was working with close affinities, as Monarch 
was by Panmure (51) out of a cow by the same 
sire. Queen Mother was next mated with 
Victor (46), a son of Monarch out of a full sister 
of Queen Mother—this being closer breeding 
still—and the result was the very fine cow Wind¬ 
sor, one of the best at Tillyfour. M‘Combie 
then sought an outcross for his much in-bred 
daughters of Queen Mother, and his choice in 
1848 was the grand Keillor bull Angus (45), 
which he used for several seasons. He was the 
sire of Charlotte (203) out of Lola Montez, and 
Beauty of Morlich (2072) out of Windsor. 
Angus was succeeded by the noted show bull 
Hanton (228), bred at Mains of Kelly, and this 
sire introduced once again a modei’ate infusion 
of Panmure blood. His one fault wa.s a pair of 
loose ‘scurs’. At Tillyfour his most famous 
daughters were out of Charlotte, these being 
Pride of Aberdeen (581)—the wonder of her 
time as prize-winner and breeder—Empress 
of France (578), and Daisy of Tillyfour (1165), 
the foundress of another well-known family. 
The Victoria of Kelly and Duchess of Wester- 
town branches of the Queen Mother family 
have also been hold in high favour. Other 
notable Aberdeen-Angus families are the Jilts, 
so renowned through the successes of the Ballin¬ 
dalloch bulls Judge, Juryman, and Justice; the 
Ruths of Tillyfour, from the same Keillor foun¬ 
dation ; the Miss Burgesses, descended from a 
cow owned by the tenant of Slack Farm, near 
Ballindalloch; the Montbletton Mayflowei’s, 
from which have sprung the world-famed 
Ijady Idas, and the Blackbirds so esteemed in 
America, the transatlantic favourites being from 
Ijady Ida’s daughter Blackbird of Corskie. 
Tlie Mayflowers themselves are from the old 
I Forfarshire liady Craigo (99), which was named 
after her birth])lace. From her again we liave 
through another line the Brides with which Mr. 
Clement Stephenson has done so well. The Elastei' 
Tulloch Mayflowers, a grand strain descended 
from the late Robert Walker’s Old Maggie of 
Portlethen (681), had the credit of producing 
the Witches of Endor and the Mays of Powrie. 
M‘Conibie bought the mother of his ‘ Paris Witch 
from James Scott, Easter Tulloch. At the Tilly¬ 
four dispersion the member of the Paris group 
passed to IjoixI Tweedmouth, and the mother 
went to Powrie, where she produced Witch of 
Endor 2nd. James Scott liad fame also, and a 
fair share of fortune, with the prolific Ruby 
family, descended from the Kinnaird Old Ijady 
Ann (743), and notable in after-years at Powrie. 
Other families of repute are the Beautys of 
Garline, so much associated with Glamis and 
Hayston; the Coquettes, from the late Sir John 
Maepherson Grant’s Dandy (794); the Roses 
of Westertown, from Blinkhonnv (315), bred at 
Ardgay; the two distinct Matildas, of Water¬ 
side and Cortachy reputation, the latter strain 
having its foundation at The Burn ; the Heather 
Blossoms, directly sprung from Heather Bell of 
Eothiemay, and now strongly fancied in America 
under the old name of Heather Blooms; the 
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Advie Roses, of Ballindalloch origin; the Nose- 

f ays, from the same source; tiie Rortlethen 
iucys, from Robert Walker’s Br()wn Mouth 
(66r>), and with a good offset at Drumin; the 
Kinoclitry Princesses, from the Keillor Old 
Grannie (1); the Lady Fannys, descended from 
the north country Grannie (131); the Sybils 
of Rogfern with theii* vigorous branch the 
Fred’s Darlings; the Spott Jipseys; the Geoi*- 
ginas of Burnside and Rothieniay, the former 
from Susan of Bin*nside (166), the latter from 
Old Lidy Jean (187); the Cortachy Ariadnes, 
from which sprung the Dalinore Attractions; 
the Aldbar Maggies, of very old Angus breed¬ 
ing: and the Mulben Mayflowers, from Alex¬ 
ander Fatcrson’s Madge (161). 

In M‘(.V)inbi(;’H later years the fashion of 
breeding the Aberdeen-Angus almost exclu¬ 
sively f<»i‘ beef j)r()duction had attained a fairly 
strong ascendency, but there were protests from 
many who wished to retain the general purpose 
and dairying qualities of the black polls. At 
(lortachy, th(‘. Ouynd, Aldbar, (Jullen House, 
and other ]da(;es, it was demonstrated that the 
Aberde(ui-Angus was a front-rank breed at the 
dairy for a combination of (juantity and quality 
of milk. Still, the advocates of beef had the 
bett(U* of their opponents during the. ’eighties 
ajul ’nineties of the past ceritury, but since then 
there has been a iiioaerate reaction. The utmost 
has beiui made of beefy t(uidencies, but more 
attention has been paid to the milking qualities. 
Cattle of rather finer moulding than those 
favouied by a good many of the old breeders 
came in gradually as the old century was 
passing away, and with the new em the 
danger of over-closen(‘ss in build, or a certain 
lack of length and liberty, has to be guarded 
against by some breeders in the old haunts of j 
tile polled i‘ace. j 

The modern Aberdeen-Angus should have I 
a neat and distinct but not high poll. The | 
eai's should be set on at the most pleasing j 
artistic pitch; they should be fine at the 
junction with the head, fairly long, shell-like 
in curve at the rounding off, and carried with 
great gaiety. Low-.sct, heavy, sluggish ears | 
were often seen on* .some bygone luiads. In j 
a fed animal the neck-vein and brisket should 
be rounded and full, the crops in the male 
should be of medium width, and well covered 
with muscular flesh; the back, loin, hook or hip 
bones, and quarters should look as much as 
possible like ‘one piece’ or shoiild merge with 
the utmost smoothness into each other. Square 
hook bones like those of the Shorthorn are not 
a family trait with the genuine Angus. The 
length from the top line midway between the 
hooks and the setting on of the tail should lie 
good, but the finish of the quarters as viewed 
aloft ought not to be quite on the square. 
Rounds and thighs ought to be well filled. A 
rapid curving in of the lower thigh so as to 
give a ‘ piggy ’ appearance is not desirable. 
Although a straight underline like that of the 
Shorthorn is not one of the old characteristics 
of the polled breed, freedom from paunchiness 
has always been aimed at in a reasonable wav. 
Further, the modern Aberdeen-Angus should 


stand on flat, refined bones, the hock joints 
being moderately ‘set ’ or bent; the skin should 
be of fair thickness. In winter the animal 
should have a coat and vest—a thick and com¬ 
paratively soft outer covering with a furry 
growth below which looks fluffy and bi’ownish 
in early summer when the outer hair is cast. 
The tail of a well-bred animal comes to a fine 
point, and the hair on it is not coarse or haj’sh. 
The carriage of the best animals should be 
jaunty and gay, the eyes and ears having an 
alert, lively ex])reBMion. In the main the points 
f»f the breed as given in the thirteenth volume 
of the Herd Book liave been adheied to with 
a fail’ degree of closeness. It falls to be .said, 
hoAvcver, that although a half white udder is 
never condemned by a good judge, only the 
slightest touch of white Ls tolerated on the 
sciotum of a bull. 

During the three closing deciuh's of the nine¬ 
teenth century the breed had a s[)reading ov^er 
ino.st parts of the world. At the present time 
its strongholds are tlu‘ ITiiited Kingdom, and 
the Nortliern States of America, and (lanada, 
but considerable herds are to be. found in South 
America, while Australia, New /(‘aland, Tas¬ 
mania, South Afri(^a, tlu‘ West Indies, and the 
(kuitinent of Euro[)e have, their fairly large 
totals of th(‘ bleed. At home and abroad the 
breed has becui phenomenally successful at the 
fat-8to(>k .show'.s and carcass competitions alike' 
in pure and gra(l(‘d forms. In America the 
Angu.s cro.s.s(‘H are known as ‘market toppei’s’. 
All over the United Kingdom the black and 
blue grey (U‘o.ss(*h- lesults of Aberdeen-Angus 
and Sliortliorn blending—are supremely popu¬ 
lar in the oidinary fat-stock maikets. In the 
Ivondon (/hristmas market tin* term ‘prime 
Scots’ has been .s])ecia,lly applic'd to the polled 
cro.s.se.s of the Scottish North-Ea.st since the 
M‘(./ombie days, but the modern lilacks have 
practically gained a yt*ar in th(‘ matter of eaily 
maturity. Pure-bred Aberdeen-Angus steeis of 
the first rank are never very ])hmtiful becau.se 
of the demand for bulls of a .su])erior ordei*; 
but at such exhibitions as the Birmingham and 
Smith field in early Dec'ember, stetus of the breed 
are always in or near the final when specials for 
best male animals are being decided. 

Since 1869, when the champion plate for best 
beast in the show was first awarded at Sniitli- 
field, eleven pure Aberdeen-Angus animals and 
two of the Shorthorn and Aberdeen-Angus cross 
have wmn. The breed has further supplied the 
female champion of the show sixteen times out 
of the thirty-seven years. In twelve years 
during which the late Queen Victoria’s and His 
Majesty the King’s challenge cups have been 
granted for best beast in the show bi-ed by 
exhibitor, the win has gone seven times to an 
Al)erdeen-AngU8, once to a Shorthorn-Aberdeen- 
Angu.s, and once to an Aberdeen-Angus-Short- 
horn cross. At the 1907 carcass competition in 
connection with the Smithfield Show, the Aber- 
deen-Angiis took first and championship, the 
breed having also two seconds, while a first and 
Wo fourths fell to Almrdcen-Angus-Shorthom 
crosses, and a third to a Galloway-Aberdeou - 
! Angus cross. It is worthy of note that an Aber- 
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deen-Angus heifer which won second against a 
Sussex and Shorthorn cross fetched 65 . per stone 
against 5s, 2d made by the first. It is un¬ 
necessary to go into details of bygone winnings 
at the carcass competition further than to state 
that the Butchers’ Company Challenge (hip, first 
gninted in 1904, for best carcass of beef has gone 
twice to Aberdoen-Angus-Shortliorn crosses, 
once to a cross of the reverse ordei’, and once to 
a j)ure Aberdeen-Angus. With reference to the 
average weights of the Aberdeen-Angus stock 
shown ill tlie regular classes at Smitlifield, the 
figures for the show of 1907 may be taken as a 
fair return. Seven steers under two years old 
ranged from 12 cwt. 20 lb. to 14 cwt. 12 lb.— 
average, 12 cwt. 104 lb. Five steers under three 
years had a range from 16 cwt. 28 lb. to 18 cwt. 
3 lb.--average, 1? cwt. 12 lb. Six heifers under 
tliree years weighed from 13 cwt. 42 lb. to 16 cwt. 
5 lb.—average, 14 cwt. 80 lb. In America, Aber¬ 
deen-Angus animals have headed the (Jhicago 
beef maiket for twenty years in siicx^ession when 
forwarded as car lots, and the championHhi])H of 
the breed and its grades in the States and Canada 
would be difficult to recount. At eight of the 
(hiicago International Exhibitions alone an Aber- 
docii-Angus has carried off the championship 
thrice, a grade of the breed once, and at the 
other four shows a high-grade animal of the 
bi ffed has stood as r(is(M‘ve champion. Further, 
in the competition for ear lots, the championship 
lias gon<^ to Angus grades six times out of eight 
f ests. 

The (juestion may be asked. What are the 
average weiglits of mature Aberdeen-Angus 
animals exhibited at the home summer shoM^s 
as breeding stock i? Maramerc, which may be 
taken as an example, weighed 23 cwt. 40 lb. 
when three years and eight months old. His 
four-year-old son, Idelamere, the male champion 
of 1907 at the English Royal and the Highland 
Society, turned the scales at fully 20 cwt. 28 lb. 
when exhibited at the former show, and his 
weight may be taken as ab(»ut the modern 
standard for a male animal of the bi’ee.d over 
three and a half years, and sent into the ling in 
fit condition. Bartonia of Glamis, the female 
champion at the Edinburgh Highland, was a 
few pounds over 17 cwt. when exhibited, but 
in these days a return of 15 cwt. is reckoned 
quite enough for a well-shown four- or five- 
year-old cow of the breed with calf at foot. 
Great weight in moderate bulk is a character¬ 
istic of the breed. An old saying in the home 
of the polls has it that a genuine blackskin 
‘weighs like a stone’. A furtlier important 
recommendation is that the bl eed is veiy easily 
summered and wintered. 

When a general meeting of the Polled Cattle 
Society was first held in 1880 the membership 
was 56. The membership limit at that stage 
was 500; but in 1901 it was considered advis¬ 
able to double the original limit. The thirty- 
first volume of the Herd Book, issued in 1907, 
chowed that the Society had 512 members —285 
in Scotland, 120 in England, 71 in Ireland, and 
26 in foreign and colonial countries. The volume 
to which reference is now made shows that 67,998 
animals have been registered —26,499 bulls and 


41,499 females. The late Duke of Richmond was 
probably the first to found a herd of Abeideen- 
Angus cattle in England, as he bought a number 
of animals in 1874 for his home farm at Good- 
wood, Surrey. Mr. Carter Wood, Great Grin- 
stead, and the Duke of Grafton followed, but 
the oldest herd in England at the present time 
is that owned by Mr. J. H. Bridges, of Lang- 
shott, in Surrey. Mi*. Bridges, who founded his 
herd in 1876, had early experience of the breed 
while learning fai ming on his property of Fed- 
derate, in Abel dee nshirc. Since that time he 
and his enthusiastic agent, Mr. Albert Pulling, 
have done a veiy great deal for the blackskins 
in the south of England. In due course such 
Englishmen as Mr. Arthur Egginton, South 
Eba, Hull; Mr. Owen C. Wallis, of Bradley 
Hall; Mr. Clement Ste])hensoii, F.R.C.V,S., 
Balliol College Farm, Newcastle-on-Tyne ; Major 
Dent, Northallerton ; Rev. Chas. Bohlen, Preston 
Bisset, Bucks; Mr. W. B. Greenfield, of Haynes 
Park, Beds; Mr. J. MMntyre of Theakston ; Mr. 
J. J. (Vitllan, of Maisemore Park, Gloucester; 
Mr. C. W. Schroeter; Messis. C^asswell; Mr. 
T. H. Bainbridge, of Eshott, Northumberland; 
Sir George (’ooper, Bart., of Hursley Park, 
Hants, and many others, fell into the polled 
ranks. South of the Bolder, whole-hearted w^ork 
on Ixdialf of the bi’eed has been done by owners 
of pure-bred herds, and men engaged in the 
grazing and feeding of lilack polled crosses. 
Outside Scotland no one has done so much for 
the Aberdeen-Angus as Mr. (’lenient Strsphen- 
son. His remarkable list of winners at Birming¬ 
ham, Smitlifield, and other fat-stock shows, 
headed by the magnificent heifers Luxury,— 
which gave a carcass i-eturn of 75 per cent— 
Young Bellona, and Benton Bride, attracted the 
attention of the whole stock-owning wmld. Mr. 
Stephen.son drove home the lesson that the blacks 
are cosmopolitan. The English Aberdeen-Angus 
Association now looks well after* the intci’ests of 
the bi’ced south of the Border. 

Aberdeen-Angus bulls were sent to Ireland 
dui’ing the ’forties and ’fifties of the past century, 
the earliest, so far as recorded,being fi’om Keillor; 
but the first systematic attenqit to found a herd 
was made in 1864, when Sir C/has. Knox-Gore 
lurithased a bull and a few females. In 1876, 
lowever, there were only thi'ee or four herds of 
the breed in Ireland, but from that year- on- 
w’aids through the ’eighties Irish r ecr uits for- the 
jiolled interest, headed by such men as the Earl 
of Longford, Capt. Anketell-Jones, Lord Castle¬ 
town, Major Cane, Messrvs. Owen, Nash, Mac- 
Gloin, Bland, and Coey, were r eadily found. An 
Irish Association now pays close attention to 
matters affecting the black polls in the West. 
Men who have watched the pi*ogress of Aber¬ 
deen-Angus cattle in and beyond the Scottish 
North-East are inclined to think that the close 
and smooth knitting of frame seen on the typical 
lands of Angus and Aberdeen is to some extent 
lost in parts of southern England and the richer 
sections of Ireland, but the tendency towards 
greater openness of carcass—the outcome of 
peculiar forces at command of soil and climate 
—is carefully studied and successfully met by 
the best breeders. 
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So far as can be traced, not a single Abei’deen- 
Angus animal was to be found in North America 
previous to 1873, and to Professor Brown of the 
Ontario Agricultural College belongs the credit 
of founding the first transatlantic lierd with 
a bull and two female animals. That was in 
1876. Mr. Brown, who had previously been 
agent on the Invercauld estate, Aberdeenshiie, 
was friendly adviser to many in the Northern 
States and Canada who wished to give the black- 
skins a trial, and the line animals which he took 
out directly or recommended to others had the 
elFect of creating an extraordinary demand, 
e.sj)ecially from about 1879 to 188.5. An Ame¬ 
rican Aberdeen-Angus A.ssociation was formed 
in 1883. 7'liat body, which has now a meniber- 
ship of about 1000, has issued sixteen volumes 
of a Herd Book. The total head of stock now 
registered reaches 100,500. Anuuig tlic eai*ly 
importers of Aberdccn-Angus cattle to North 
America were the llonouiabJe J. H. Pope, Cana¬ 
dian Minister of Agriculture; Mr. Whitfield, I 
Quebec, wlio took out the great Jilt bulls Judge | 
and Justice; Mr. Cochrane, of Ilillhurst, wlio.se ; 
name is so intimately associated with .shortlioim ' 
matters through the Bates Duchesses; Messrs. ! 
(teary, Ontario; Anderson & Findlay, Illinois; 
Oudgell (Si (Simpson, Mi.ssouri; Henry (S: Mat¬ 
thews, Kansas; Estill & Elliot, of tlie same State ; 
and Ml’. Bedfield, Batavia, New Yo'k. When 
the boom was at its height, prices were mere ! 
incidentals to the men of tlie great llepublicand 1 
their friends in Canada. As an instance it may 
be stated that the late Mi*. Thos. Ferguson, ' 
Kinochti*y, sold all his heifer calves of the Prin- i 
eess family at 60 gs. each to (»n(‘ American for j 
two or thi’ce seasons, a year in advance, or before ; 
the animals were born. Aftei* 1885 American ' 
demand for Abcrdceii-Angus cattle gradually 
fell away, and it became practically non-existent 
in the early ’nineties. (B’eat injury was no doubt 
caused by the exporting of infei*i<»r animals. 

Within the {xist six years the States and 
Canada have selected fair numbers of polled 
cattle from this counti*^", but the ho])e of tlu^ j 
near future may be said to i*est (Ui tluj gieat 
stock-i*aising eountric.s, Argentina, (Hide, and 1 
Uruguay, wliere the Abei'decn-Angus and their j 
crosses are rafiidly coming into favour. The j 
secretary of the Polled (’attic So(.*.iety gives tlie j 
total exports of the breed for the past three | 
vear‘s as follows: 48 in 1905, 180 in 1906, and j 
76 hi 1907. |j. c;i.j 

Abies, the bobinic name for the tir genus of 
trees. Si'c Fiu. 

Ablactation ( weaning). — A .scientific 
term used to denote the cessation of the func¬ 
tional activity of the mammary glands when 
the offspring of any animal is being weaned 
from its ])arent. Tt is occasionally applied by 
veterinary surgeons with I’efercnce to farm 
animals. 

Abomasum. —The abomasum is the true 
digestive stomach of ruminants, and is com¬ 
monly known as the fourth stomach. Tt lies to 
tlie riglit of the front and lower central parts of 
the rumen or paunch,also called the first stomach. 
See Stomach. [h. n.] 

Abortion. —The expulsion of the fruit of 


conception (foetus) from the uterus or womb be¬ 
fore it is capable of living apart from the mother 
is called abortion. At a time when sociologists 
in many civilized countries are concerned about 
a declining birth-rate, it is comforting to fai iuers 
and stock-owners to know that the same con¬ 
siderations and conditions which operate in the 
decrease of hninan population are not prevalent 
in the case of the domesticated animals. 

Stock to the fanner is as good as money, and 
fortunately, with few exceptions, the fruits of 
conception in the domesticated animals usually 
come to uterine maturity. One of the annoying 
and unsatisfactory things the breeder of stock 
j lias to contend with, however, is this subject 
I of abortion. Even in single instances and in 
j its accidental form, its occurrence occasions dis¬ 
appointment and monetary ]o.ss; whilst in its 
epizootic or contagious form, abortion is a matter 
of great 8eriouHnes.s. In the State of New York 
tlie money lo.ss from this complaint alone lias 
been said to be 4,000,(X)0 dollars annually. 

The mare is not siicli a frequent subject of the 
mishap as the cow, and with her it frequently 
takes [)la(re in the first half of pregnancy. Ewes, 
next to (;ows, most frequently abort, and perhaps 
.s<»ws and bitches are the least liable to this 
complaint. 

tSporadic or accidental abortion is liable to 
occur in any animal from varied causes. The 
chief are blows (through being horned or kicked), 
falls, overexertioi), railway journeys when preg¬ 
nant in the case of cattle, unsuitable food such 
as decaying or frozen roots or cabbages, bad 
smells, drastic purgatives, cold wet weather and 
insuflicieiit food, plethora and too rich food, and 
drinking iced water. One fi*e(juent cause of 
abortion is that the mother eatelies influenza or 
.some blood disciase such as septieiemia or [lyieniia 
when pregnant. C’ontinued (*oughing has been 
said to ])rodnce it. Any disease acconipaiiied 
by a bigb teiiiperat lire will bring it on. Metallic 
])oisons such as ar'senic may occasion it. Vege¬ 
table poisons may also jiroduce it, and (^ases have 
been reeorded where the animal has picked up 
some jioisonous plant while grazing, such as 
aconite or the poisonous buttercu]> lianunrulm 
arrL^. Fright may ofieasion abortion, e.g. the 
chasing of pregnant ewes by a. dog, but ov(‘r- 
exertion also comes in here as a t^aiise. There is 
a tendency for on(^ abortion to b(‘ followed by 
another in a herd where animals in the open 
crowd round on<‘ of th(‘ir mates and witness the 
act in her. E.xploi'ation per vaginam by the laity 
with dirty haiuls and arms has been notieed to 
hasten thi.s accident if not to ])roduce it. 

To understand the subject of abortion it will 
be neee.ssai'V to touch on the parts concerned in 
the matter. Boughly and directly tlu*se are: the 
vulva, tlie vagina, and the womb or uterus and 
its contents. Tlie vulva or shape is situated ex¬ 
ternally, and from it a passage (tailed the vagina 
(which receives the male organ at the time of 
copulation) extends to the mouth of the womp 
or os uteri, the latter extending into the end of 
the vagina, in shape like the top end of a bottle. 
From the os utei i the womb in pregnancy bellies 
(»ut into tlie cavities of the pelvis and abdomen, 
and is a pi^ar-shapad structure with three soft 
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coats, a serous, muscular, and mucous. Inside be sold, or not bred from the following year, 
the uterus the envelopes surrounding the foetus The same principles should be observed in ewes 
are superposed and attached to the vagina at and sows, especially as regards early isolation 
the neck of the uterus. They are called, from and burning or burying of the fcvtus and its 
without to within, the allantois, the chorion, and envelopes. 

the amnion. The amnion contains a liquid in From what has ali-eady been written, it will 
which the fcetus is suspended and floats. This be gathered that contagious or epizootic abortion 
liquid is one of the provisions of Providence to is a very serious disease. It may be described, 
enable the fcetus to grow and expand, to protecit when it occurs, as a veritable j)lague. llappen- 
the mother from injuries by the fcetus towards ing in a stud of mares, a herd of cows, or a nock 
the termination of pregnancy, to pre.serve fcctal of ewes, it will occasion gri'at loss to the farmer 
life from external violence, and to aid, at the andstock-breeder, and much anxiety and trouble 
time of parturition, the lubricating of the vagina before it is overcome. It has been the subject 
for the passage of the young into the world. of investigation among prominent veterinarians 
/Symptoms .—There are fi*e(}uently no warning of most Eui'opean countries for many years, 
symptoms. The act may occur in the night. The I)ane.s, the French, the Oermans, and tlie 
and the immature fruit be found lying behind British ha\ e investigated its origin sedulously, 
the mother enclosed in its envelopes, or it may Jt has be<‘n the subject of enquiry by special 
occur in the field, and not be noticed at all, commissions in this country, tlenerally it has 


especially if the feetus bo^ only 4 or f) in. long. 
This is often the case when abortion takes place 
early in pregnancy. Later on, the amnion rup¬ 
tures and the Lotus es(;aj)es, and the envelopes 
may be retained, and have to be, especially 
in cattle, manually removed by a veterinary 
surgeon after much trouble. If the abortion is 
due to a severe injury or disease, serious and 
sudden complications may arise, and the mother 
may quickly expire. Pi'obably here the accident 
does not happen without warning, but notwith¬ 
standing the most careful preparation and at¬ 
tention, death of the mother occurs. If the 
f(ctu8 is d(uid in the womb—a not uncommon 
occurrence in abortion — a Letid, discoloured, 
or purulent fluid escapes from the vagina and 
vulva prior to its expulsion. 

Treatment .—This is preventive and remedial. 

If the animal is noticed showing signs of abor¬ 
tion, siub as straining and uneasiness, or tliere 
is the history of an accident, or in other words 
if help is earl}' on the seem?, and circumstances 
show it may be wise to ])revent the act, or that 
there is a good chance of preventing it, a sooth¬ 
ing sedative draught of chloral (half an ounce 
to a mare in eight ounces of water, and an ounce 
to a cow in a pint of water) may be given. Thi.s, 
combined with quietude and getting the animal 
into a loose box or shed by herself, may avert 
the catastrophe. Frequently, however, the worst 
happens, and tlie niothei* sliould at once be iso¬ 
lated and attended to. 

Aboiiion liaving occuri’ed, the fmtus and its 
envelopes should be burnt or buried. If the 
envelope's ai‘e retained—a common occurrence 
in the late periods of abortion—they should be 
removed as soon as possible, observing like 
sanitary yjrecaiitions. 

The vagina and womb should be well syringed 
out with an antiseptic, such as creolin (a wine- 
glassful to a bucketful of warm water); the tail, 
perineal region, back of the udder and inside 
the thighs, especially in milking cattle, should 
be well washed with the same germicide; and 
the floor of the dwelling kept clean and swilled 
with a stronger solution of the disinfectant, or 
sprinkled with carbolic powder. 

Warm fluids, such as linseed tea, oatmeal gruel, 
or brnn tea, should be given the mother to drink, 
or plenty of water. The animal, if a cow, should 


' een agreed that it is a disease of a contagious 
nature, due to a spei organism or bacillus. 
'I'his bacillus may be tiansmitted by the tails, 
dejecta, litter, or attendants from one animal 
to another. The disease has been produced 
artilicially by inserting matter, such as some 
of the discharge or a ])ie(re of the after-birth, 
from a subjc'ct abortijig into that of the vagina 
of a pregnant animal. To occasion abortion this 
oT’ganism must gain entrance into the womb, 
which in a pregnant animal is an organ 
tie-ally sealed. The port of entry of the 
bacillus into the womb is generally by way of 
the vulva and vagina to the os uteri, and thence 
to the Letal membranes and to the interior of 
the womb. Occasionally the abortion bacillus 
may be taken in by the rcspii-atory or digestive 
j organ.s, and gain (‘iitry to tlu! womb by the 
blood stream. An infectious catarrh of the 
vagina has long been recognized by theOermans 
as wcasioning aborti(»n, and there is no doubt 
that the hygiene of the vagina slitjuld be well 
considei-ed during pregnancy. Contagious abor¬ 
tion in cattle seldom occurs befoi e the third or 
fourth month of pregnancy. In the niaTe it is 
generally from the foui th to the seventh month. 
The Letus is generally dc^ad. One abortion is 
followed by others at intervals, and the pei- 
cenbige among a number of animals becomes 
large, in some cases reaching M.) per cent.. It 
usually occurs pi imarily where pngnant animals 
arc bought into a stud or herd, and once started 
any animals .sold from tln'se and introduced 
among healthy pregnant cows or nmres i^fty 
communicate the di.s(^a.se. As the organisin lives 
and flourishes in the vaginal and womb dis¬ 
charges, it will be easily .seen by the practical 
farmer and stock-breeder that the bull or stallion 
may be the conveyer of the disease. 

Symptoms of Epizootic .^hortion.~Occx{.9,\fmn\\y 
there may be no warnicg symptoms but slight 
uneasiness and a suddfeh expulsion of the Letus. 
Frequently there is a reddening of the mucous 
membrane of the vagina, followed by pimple-like 
elevations and a rtiddish discharge. The milk 
may continue well up to the time of the mishap, 
or it may get thick and absent before the 
event. 

The most important matter in the treatment of 
this complaint is a full and strict carrying out of 
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all the known laws of isolation and hy(jiene as 
applied to the domestiwited animals. 

The animal aborting or about to abort should 
at once be removed to a separate dwelling or 
shed, preferably large and easily cleanstible. 

If she abort aimmg her pregnant companions, 
the stall she has ))e.en in should be cleansed and 
swilled with disinfectant, and the channel behind 
her and tlie stall posts or bah*s washed with hot 
water and disinfectant. Inasmiarh as the atten¬ 
dant, if he cannot be di.spcmsed with, may convey 
the inf'ction, he also should well look to Ins 
cleanliness before going in and out again among 
the ])regnaTit animals. The stall in which the 
animal has aborted should be left empty. 

Isolation aecempHshed, the. feeius and its en¬ 
velopes sliould be burnt or buried in lime. 

All pregnant animals sliould have theii* vulvas, 
tails, and thighs cleansed and sp»)nged with di.s- 
infectant, ami some say theii- vaginas irrigated 
with an antiseptic solution. 

For tlie ahr)ve pui-j)ose, jii-epa ra tions of nier- 
ciirin ahloridv (corrosive suhlinuUe) are perliajis 
the best. ! 

Fiiihiy Dun i-econimends iirigatum of tlu‘ 
vagina and washing the external genitals with 
1 j)art of corrosive sublimate, 40 jiarts of com¬ 
mon salt, and 4000 parts of eh'an rain water. . 
Thtu-e is no doubt that m(*reurie iodiih* is an i 
excelhmt di’ug t(j us(‘. 'FabUds can be bought | 
with full directions howto make solutions. In- j 
asmucli as some injetstions may produce ii-i-ita- | 
tion of the vaginal canal wlnm frecpiently used, ' 
and thus bring on abortion in pre-gnant animals, j 
soluble vaginal balls made with cacm* butter and ! 
bacillol or chinosol hav(‘ beam used in (icrmany. 
Thes(* an; inserted into the vagina with a clean 
haml and arm, and left there to dissolve. 

Jn some cases it may not he possible to eren 
isolate the ahortiofj animals Tht*s(‘ should tlien 
be put in a row as they abort, and s(;c that no 
jiregnant subjects are on a lower lev<‘l than tlie j 
aborting animals are, so that any discharges , 
fi*oin them may not come in contact with healtliy 
pregnant animals. They should be cut off from ! 
the other animals as much as jiossible, and given 
a separate atUmdant and utmisils. 

whore contagious aboi-tion exists, all newly- 
purchased jiregnant animals should be placed 
ny themselves for a time until parturition has 
occurred, and then they may be put among the 
healthy stock. 

The attendant on animals aborting, or tliat 
have aborted, slniuld be delegated sjieeially to 
them. If j)ossible he should on no account go 
in and out among the healthy pregnant animals, 
nor enter the building wht'rc they are. All 
fetuses and tlieir envelojies should be burnt 
or buried deeply in lime, preferably in some 
isolated spot not grazed on. The disease having 
eome to an end, all cows or ewes should be 
sold. They are genei-ally sterile afterwards. The 
buildings the animals liave occupied should bo 
stoved with sulphur hy setting in the building 
several old vessels lillecf with a mixture of flowers 
of sulphur and methylated spirit, and setting 
this alight and keeping all openings closed for 
twenty-four hours. Afterwaras the floors should 
be cleansed with hot water swilled with disin¬ 


fectant (half a pint of creolin to a bucketful 
of hot water), and the walls lime-washed with 
carbolized whitewash (a quarter of a pint or 
iiMire of crude carbolic acid to each bucket of 
whitewasli). In the cleansing operations, stall 
posts and mangers should not be overlooked. 
Powdered lime may be strewn on the floor when 
it is dry. If the floor is of (iarth this may be 
dug up and resuifaccid with soil mixed with 
chloride of lime. 

This disease in two or three years is said 
naturally to die out, and possibly some arti¬ 
ficial method of confining immunity may be 
discoveicil in the future. 

All dwellings that have bcim oc.cupicd by 
affected animals, after being thoroughly eleaiised 
and ilisinfected, shoiilil he left enijity for a time, 
and o]>en to th(‘ four winds of heaven and the 
I sunshine, if thei-e he any. 

it will be seen that it is i-ather a serious 
matter to attenijit to hi-iu-d from animals that 
have suffered from contagions abortion. If 
one uses another maiFs sire, one may get into 
s(‘rious trouble if the sin^ disseminates the 
complaint. 

JNot a f'w jiiactieal fai’iiieis have cFclarcd 
that they have had success in jireventing abor¬ 
tion by what is known as the eai-bolie-aeid treat¬ 
ment, tlu‘ object aimed at Ixiing to satuj-att; the 
(uiw’s system more or 1(‘sh with the drug, and 
so riMider her unsiiitahle for tlu' haeillus to 
dwell in. The method is to give 2 draeliiiiH of 
the ])ure acid in a jiint of (-old linseed gruel once 
a we«*k, and gradually increase the close until 
4 drachms is i‘i;acht‘{i. 

The following precautions are i-ecommended 
hy Fleming to he adopted in the case of ewes 
suffering from contagious ahortion. Labat suc- 
ce.ssfully adoptcxl these measures in Frauro. 

1 . Evacuate the sheepfold. 

2. Scjiaratci the pregnant ewes from those 
which have aborted. 

,*?. Place the pregnant owes in a clean, well- 
ventilated place. 

4. Every week remove the dung: ch-an the 
floors, waifs, and racks with boiling potash 
watei-. 

5. Every ewe which aborts is to he immedi¬ 
ately removed fi-om the healthy group to the 
grouj) that has aborted; rejilaec; soiled litter, 
and bury fetus and membranes in lime in an 
out-of-the-way place. 

(1 Every niorniiig sjionge the vulva, anus, 
porina-uni, and tail of the ewes with a solution 
of corrosive siihliniate. 

7. Feed on good food and avoid chills. 

[a. M.] 

Abraxas ^''ossulariata (the Mag|.)ie or 
Currant Moth).—This is one of the Geometer 
moths; the larva? are ‘loopers’. The moths 
have wing expanse of about 2 inches; creamy 
white, spottecl and banded with black and yel¬ 
low, witli thin Viodies. They occur in July and 
August in gardens and plantations, flying to¬ 
wards dusk; their oblong, yellowish eggs are 
laid on currant, gooseberry, nut, and other 
leaves. The ova soon hatch, and the small dark 
caterpillars feed on the foliage until it is too 
hard, and then hibernate amongst dead leaves, 
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under stones, sticks, &c. In spring they come 
out and feed upon the buds and young foliage, 
and do much harm. From mid June to early 
J uly they mature, and reach 1J in. long; colour 
creamy white, spotted and marked with black, 
and with orange spots at sides. They spin ir¬ 
regular, scanty cocoons amongst the leaves, &c., 
in which they change to black pupae with yellow 
bands. 

Treatment consists of destroying them in 
their winter quarters, and early spraying with 
arsenate of lead. [f. v. t.]. 

Abscess. — Abscesses or boils are of fre- 
(i|uenl occurrence in animals, and are of diil'erent 
kinds. External violence, or the introduction 
of foreign bodies, as thorns, slakes, stings, and 
the presence of parasites, as warbles, under the 
skin, account for the majority. An abscess is 
described as a circumscribed swelling c«)ntain- 
ing pus, but there is a preliminary period of 



Microscopic Secti(Hi of the (hiiiclc or Fipidernus 

A, Horny layer; B, c, u, k, intermediate yotuiK round cells 
heconiiiiK llattened as they ai)proach the surface; f, derniu 
or cutis vera. 


inflammation, during which the seat of injury 
is increa.singly painful and tender to the touch. 
No period can be assigned for the development 
of an abscess, as it depends upon the depth at 
which matter is f(jrming, and the kind of 
tissues through which it has to penetrate before; 
reaching the surface. For examples, we may 
take the abscess found in a joint of meat when 
the drover has stru(;k an animal a few days 
before it was slaughtered—a cavity with pus 
in it being already formed ; and, on the otlier 
hand, the abscjess known as poll evil, and often 
occupying months in forming, because the in¬ 
jured tissues are deep-seated and fibrous. Blows 
oi* other outward forms of violence upon soft 
muscular structures, as the loin, quarters, or 
flank, may result in abscess in a few days, or 
at most weeks; while the galled withers of the 
riding-horse, or the shoulder of the harness 
animal, where the tissues are dense and tough, 
will be weeks and months, perhaps a whole 
year, in ‘mattering’ and coming to a point. 
The natural course is for the abscess to grow in 
volume, and the pressure of the contained pus 
to so press in the line of least resistance as to 
finally obtain exit through the skin, when it 
has caused absorption of the layers of which 


the latter is composed. As this period of dis¬ 
ruption approaches, the abscess is said to ‘point’, 
and if left to Nature it finally breaks and dis¬ 
charges, this process being often facilitated bv 
the animal’s own movements, or contact with 
some solid object. When the contents have 
escaped, the proc.ess of repair (see art. Wounds) 
is usually rapid and uninterrupted, granulation 
taking place fiom the bottom of the cavity, and 
little or no blemish being finally left when 
cicatrization or scarring over has finished the 
w(»rk. 

Treatment. — The period during which an 
animal may suffer and be incapacitated from 
work, or from putting on flesh, can be curtailed 
by promoting the formation of pus, and shorten¬ 
ing the time in which pointing will take place. 
Warm fomentations, poultices, stimulating lini¬ 
ments all help to bring this about, and some 
are applicable to animals under good control, 
and others to such as can only be handhui with 
dilfieulty. The abscess of strangles may be 
poulticed; while the unbroken colt or beast at 
gra.ss will derive some advantag(; from a single 
apjilication of a mild vesicating agent, or strong 
I liniment, needing but one application, yet help¬ 
ing to make the ‘point’ at which it is advisable 
to lance the sw(;lling and evacuate the pus. 
When the finger indicates that the skin is tliin, 
and that matter is fluctuating und(M’ its ])res- 
sure, the ab.scess is ripe, and a single bold 
plunge of the instrument is the most merciful 
as well as efl’ectual imans of releasing the pent- 
up matter. Syringing out with a (lisinfectant 
also saves time by promoting the repaiative 
])roc(*ss. 

The majority of abs(;esKt*s, as already hinted 
at, would ripen, discharge*, and re|)air, without 
any interference, but would take longci*, and in 
a few cases fail to break and discharge. As a 
result of such failure a caseous mass is formed, 
from which the more fluid ])ortion is gradually 
absorbed, the lenuiinder b(‘coming more and 
more .solid in course of time, and enveloped in 
a tough mtunbrane. 

Cold Abscess. —In some dee])-.scated and dense 
structures, as the shoukh'r joint, injuries are 
sometiiiuis sustained which fall short of ])ustu- 
lation, but cause the parts to become haid 
and swollen and comparatively insensitive, yet 
irk.soine to the subject of them. This is 
especially the case with harn(;.ss horses, which 
may be rendered unfit for laboui* by reason of 
the prominence and situation of the swelling. 
After many months, oftcui far* into a second year, 
the.se cold abscesses ai’e still present, and the 
good surgeon will take measures to ri])en them, 
even to the extent of injecting into tlieir sub¬ 
stance some irritant (as equal parts tuipentine 
and tincture of iodine) which will provoke the 
formation of pus, and a regular aoscess, such 
as we have described. Treatment on the lines 
already laid down will then be suitable. 

Serous Abscess. —Another and more rapid 
kind of abscess, a day or two being sufficient for 
its formation. It does not contain thick matter 
like the phlegmonous or pus abscess already 
described, but a watery, straw-coloured or i*ea- 
dish fluid, the colour being determined by the 
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amount of blood mixing with it as a result of 
the injury. To persons who have not seen the 
rapidity and extent of these swellings, much 
surprise will be felt, and incredulity as to the 
nature of them, if the short history is known 
to them; the lump will be expected to resolve 
itself as do many bruised conditions, and valu¬ 
able time is in this way often lost. Such swell¬ 
ings do not, as a rule, show any disposition to 
‘ yioint’, but rather to consolidate by the thicken¬ 
ing of the contained fluid, and the formation of 
a membranous covering. They are seldom so 
painful as pus abscesses, and do not recpiire the 
Slime treatment; the essential thing being to 
lance them freely, and let out all the fluid before 
it undergoes the changes i-eferred to above. A 
long incision is to be preferred, and a bold one; 
the operator av(*iding any risk of injuring im¬ 
portant structures by using his knife or lancet 
in an upward or outward diiection. A gaping 
wound 18 left, and should be plugged with tow 
dipped in turpentine or other antiseptic dress¬ 
ing with known pi-opt;rties for promoting the 
h(*aling process. Scions abscesses, if merely 
evacuated and left to tlnunscdves, liave a re¬ 
markable disposition to reunion and refilling 
in a few hours; hence tlie importance of some 
means of keeping oyieii until the true reyiarative 
process begins from the b<»ttom of the cavity. 
Some will liavc formed a nnuubrane which needs 
to be destroyed by such irritants as suggested 
for cold f'lbscess, or by caustic solutions injected 
at fretpient intervals. Ily such management 
serous absct'sses s<‘ldom give any lasting trouble, 
(lattle ai'ti more prone to tln^se than horses or 
other fai’in sto(*k, and dogs ai*o sp(^cially liable 
to serous abscess on the innoi’ aspect of the 
external ear. Por thesis animals it is most im¬ 
portant tliat the laneed wound should not be 
allowed to reunite yinmiaturely, or witliering of 
tlie appendag(? is tlie I'esult. This is even more 
the east' with t^ats, whose value on the farm 
should entitle them to more consideration per¬ 
haps than is usual. [ii. L.] 

Absenteeism. —In agriculture this term 
is applied to the practita; of landowners who 
generally or habitually reside away from their 
estates. Thougli it is in gt'iieral an unfortunate 
practice, it is unavoidable in the case of land- 
owners who are proprietors of estates situated 
in different parts of the eountry, or wlio, being 
engaged in the public service or in politieal life, 
find it imperative to reside where their duties 
call them. On some estates, as on tho.se long 
held in the nortli of Ireland by London com- 
pani(!S, tlie owners are of necessity always 
abst'iitees. On others the absence may be due 
to the proprietor’s distaste for a cfuiiitry life, 
his entire disregard of the duties that devolve 
on him in the influential position occupied by 
all landowners, or his desire to expend the 
income derived from the estate in travel, in 
town residences, and in some instances in 
horse-racing, gambling, and all manner of 
prodigality and dissipation. 

The effects of such absenteeism are, as a rule, 
deleterious to the farmers on an estat e, and they 
are invariably so in a high degree to the general 
community in which the estates are situated. 


The absence of the landowner implies the with¬ 
drawal from a district of the greater part of 
the income derived from his estates, and its 
expenditure in remote parts; and in Ireland 
in especial, where the country has been for cen¬ 
turies largely owned by non-resident English 
proprietors, it has been felt to be a bitter 
national grievam^e that the rents wrung by tlie 
peasantry from poor and unproductive soils 
should liave been exjxmded in London or on 
the Continent, and that the trade and business 
of the country from which they have been 
derived should have obtained so little direct 
advantage from them. The absence of a land¬ 
lord from the estate which supplies him with 
liis rents always involves the greater or less im¬ 
poverishment of the district in which it is situ¬ 
ated, while liis residence on it has exactly the 
op])ositc (effect. His retinue and attendants add 
substantially to a rural population, his bene¬ 
factions assist the ])()or and the needy, his pre¬ 
sence and liis donations give important assistance 
to the (ianses of ri'ligion and philanthrojiy, and 
his influence' on the public ami the social life of a 
rural community, if exercised with wisdom and 
kindness, is gieat and beneficial. His expen¬ 
diture on liousebold necessaries for himself and 
his emjiloyees adds materially to tlie business 
and the ineonies of tlie locaJ sli()})keeperH, while 
the maintenanet^ of his residence in good order, 
the culture of his gardens, the keeping of his 
parks and lawns, the additions and improve¬ 
ments to his mansion and its surroundings, 
wliich are invariably greater in tlie ease of resi¬ 
dent than of absentee pi'oprietors, give employ¬ 
ment to labour, increase' tlie po])ulation, and 
produce a local ])rosy)(‘rity, wliieli imparts a 
feeling «»f eonteiitmeiit. and gives a tone of com- 
f<»rt and liappim'ss to tlu^ whole community. 
Whether the ri'sidenee of the landowner is 
eepially beneficial to the tenantry of the estate 
them-selves is deyiemh'nt on the local conditions 
and on the character of tlie proprietor himself. 
Hut if he be a just and fair-minded man, desirous 
of promoting the welfai’e of the people among 
whom he lives, his residence will usually lead 
to a nioi-e gi'iierous treatment of his tenantry 
and to a gi*eatcr expenditure on the iniprove- 
ment f)f his yiroperty, with advantage alike to 
the estate, to the district in wliicli it is situ¬ 
ated, and t<i the general body of the people. 

[ii. 1 *. w.] 

Absinthe, a name foi' wormwood, a. plant 
of the genus Artemisia, family (’oiiijiositie, and 
for a li(jueur flavouri'd with it. See Atitemjsia. 

Absorption of^ Salts by Soil. See 
M.vnuhes, Keeect of, on Soil.. 

Acacia, a large genus of the suli-order 
Mimosa* (nat. oril. Lc'guminosa*), indigenous 
throughout most troyiical and sub-tropical 
regions. Tlie leaves of many specitis exhibit 
aleep-movem(*nts analogiuis to those of the sen¬ 
sitiveness devi'Ioped in the sensitive plant 
{Mimosa seusitiva) of Biuzil. Among the Aur- 
ti’alian species tlie Wattle (A. dealbata) and 
many otrier trees yield valuable timlier and 
tanning-bark. The largest Indian species, the 
Cutch tree (A. Catechu)^ furnishes excellent 
timber and also the valuable red-brown dye 
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and astringent drug obtained by boiling chips 
of heart-wood and evaporating the water till 
a hard brittle mass can be formed in cooling, 
dum-arabic is obtained from the J. arahica 
and other shrubs. In Britain, however, the 
ti’ee usually called the Acacia is the Bobinia, 
False Acacia, or Locust Tree {liohin.ia Pseud- 
acacia)^ of Canada and the Northern United 
States, a genus of the Papilionaceie (nat. ord. 
Leguminosie) wliieli was introduced here from 
Virginia by Hobin in 1038. Botanically it is 
closely allied to the Laburnum, from which 
it differs not only by the colour of its white 
sweet-scented flowers (whitish-pink or pale-rose 
and scentless in li. visrosa, a smaller tree, and 
dark rose-coloured and scentless in It hispiday 



a shrub, both indigenous to the south-w'estern 
parts of the Alleghany Mountains), but also 
in having stipular prickles on its shoots and 
young branches. Known throughout North 
America as the Locust Tree, it occurs spomdi- 
cally in small grf)ups throughout the forests 
on patches of good, dry land. There its close- 
grained, finely-veined, yellowish timber (sp. 
gr. 0‘87 green, 0'73 seasoiuMl) is highly valued 
tor its strength, hardness, toughness, and 
durability; while its rapid gi’owth, its thorny 
spines, and its cndui’anc-e of close clipping 
render its employment very suitable for 
hedges. In the warmer’ portions of Southern 
and Central Europe it is grown fairly exten¬ 
sively, and supplies very tough and dui'able 
fence-posts and rails, vine-stakes, ship’s nails, 
&c. But in Britain this and the somewhat 
smaller It viscosa are planted in gardens and 
avenues chiefly for the ornamental effect of 
their pendulous racemes of white, pinkish-white, 
or pale rose-coloured flowers, and their beauti¬ 
ful bright-green irnparipinnate leaves, which 
flush late in the spring and are shed early 


in autumn. Although requiring shelter from 
heavy wind and liable to suffer from frost in 
the colder parts of Britain, its economic cultiva¬ 
tion seems deserving of more attention than 
has hitherto been paid to it in the warmer 
portions of the United Kingdom. It freely 
produces good germinable seed, and can easily 
be I’aised and transplanted at two years old, 
when about to 3 ft. high. But it can also 
easily be grown from cuttings or suckers. It 
stands transplanting better than most other 
trees, and easily establishes itself in its new 
position. It grows on any kind of land that is 
not wet or stiff, and deserves attention for the 
planting of poor, dry, and sandy soil, its growth 
Deing assisted by the formation and storing of 
nitrogenous and albuminoid substances in root- 
nodulcs through the symbiotic action of fungi. 
It needs a deep porous soil to develop its strong 
tap-root properly, and requires a large growing 
space to extend its light crown of foliage 
freely, for it is essentially a light-demanding 
tree, impatient of overhead or latei'al shade. 
For this reason it is altogether unsuitable as 
underwood, although it coppir.es freely and 
well, throwing up both stool-shoots and root- 
suckers; but it is well adapted for interplant¬ 
ing as a standard over coppice. It should there¬ 
fore not be planted e^osely, and may be freely 
thinned when the crowns of foliage begin to 
extend into each other. In (-entral Europe it 
has been gi’own to a height of 80 ft. and 8 ft. 
in girth, but these dimensions can hardly be 
expected in the cooler climate of Britain. Un¬ 
fortunately, however, it is very liable to be 
gnawed by hares and rab})its. [j. n.] 

Acanthia columbaria (the Pigeon 
Bug).—This ‘l)ug’ is closely allied to the Bed 
Bug. Its food is the blood of pigeons and 
fowls. It is a large brownish bug about ^ in. 
long, which attacks the birds chiefly at night, 
when it cause's sevei’c irritation and loss of 
blood. It is not common in Britain, but Riiil- 
liet records it as so tormenting poultry on the 
Continent that sitting hens abandon their 
eggs. [f. V. T.] 

Acariasis. —Diseases produced by Acari or 
Mites in man, stock, and birds. (See Mange, 
Sjjeki’ SoAir, Scaly Leg.) 

Acarina (Mites).—Jointed-limbed animals 
of the same group as spider s; many of them are 
parasitic on man and other mammals, birds, and 
plants. Many are very small, being no more than 
vno in. long. The group includes Mange Mites 
(i)emodecidie); Scaband Itch Mites (Sarcoptidje); 
Plant or Red Spiders (Trornbidiidte), and Gall 
Mites (Eriophyidie)- Thoy oviparous, and 
the young greatly resemble the parents, brrt are 
six- not eight-legged. (See Siteep Scab, Mites, 
and Mange.) [f. v. t.] 

Accession is a mode of acquiring property, 
or rather of enlarging an existing property, 
whereby the ownership of the principal thing 
draws after it that of its accessory. Thus the 
fruits of the ground, the young of animals, or 
buildings on the ground, though built with 
materials belonging to and at the charge of 
another, become the property of the owner of 
the principal. Exception, however, must be 
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made of industrijil fruits, which go with the 
property of the seed and labour. So, too, ‘the 
inseiLsiblc c'uldition made to one’s ground by 
retreat of the sea, the shifting of a river bed, 
or by what the water washes gradually from 
other ground’, belongs to the property which 
receives the addition. If, on the other hand, 
ground is violently torn away from one property 
and deposited in a shajie capable of ideiititica- 
tion along the bank of another man’s land 
(Avulsion), the proprit*tor of the ground from 
which the land has b(*en torn may vindicate 
his property. If an island be formeil in a river, 
either hy change in the bed, or the deposit of 
materials brought down by the sti^vnn and 
arrested in the channel, the geneival rule is that 
the island belongs to the owner of the bed of 
the river, that is, in the case of a navigable 
l iver, the (’rown, and in the case of a private 
river, the jiroprietor of the ground through 
whi(;h it flf)ws. If the river be a march between 
<ipj)()site propri(itoi*s, each having priiperty in 
the bed to the middle of the sti'cam, the owner¬ 
ship of the island will depend on its jiosition 
relative to that line. 

What has betui said refers only to th(‘ chang«‘s 
which are the outcome of mituiul caus<;s. if 
they are occasioned by the erection of an arti¬ 
ficial structure, th(‘n if such Htru(‘ture lias been 
erected on th(‘ lands of a third party or lawfully 
on th(i lands of the proprietoi’ for tin* purpose 
of adding to his ])roperty, e.g. the enadion of 
sea walls or (‘inbankments on navigabh; rivers, 
the projierty in the accession is govt'rned by the 
same rules as if the accession has been natural. 
If, howevcu’, the erection is unlawful or beyond 
the landowner’s rights, he wdll not be allowed 
to profit by his own wrongdoing. [d. n.] 

Accident, Inevitable.— The legal term 
damnum fatale covers what is other’wise known 
as inevitable accident, vu majo7\ or the Act of 
(jJod, and has been defined as ‘an event that 
no human foresight can provide against, ;ind of 
which human prudence is not bound to recog¬ 
nize the possibility’, or in the words of Lord 
.James, ‘an accident . . . due to natural cause.s, 
directly and exclusively, without human inter¬ 
vention, and that could not have becui pivvented 
by any amount of foresiglit, pains, and care, 
reasonably to be exjjected’. Such an accident 
is a good answei* to a claim for damages ar is- 
ing from alleged carelessness or negletd. For 
example, the tenant of a farm is bound to main¬ 
tain the buildings, fences, &c., on the ground in 
good habitable repair, and so leave them at his 
removal, but this obligation is subject to the 
exception, inter alia, that the tenant is not 
responsible for damage due to causes beyond 
his control, such as an extraordinary hurricane 
or an accidental fire. [d. n.] 

Acclimatization of* Animals, the 
adaptation of animals, and of man liimself, to a 
new climate. Its successful accomplishment is 
called naturalization. When I’epresentatives of 
a stock are transplanted or transported to a new 
country with different climatic conditions, they 
are often unable to adjust themselves to the 
change. They or their descendants die off, 
e.g. when reindeer are brought into temperate 


regions. On the other hand, they may be 
plastic enough to adjust themselves to the new 
conditions and survive. What happens in the 
course of acclimatizjition differs in different 
cases, (a) There may be individual adjustment 
of habits and ways of living, without any 
marked structural change, as in the case of the 
Euroynyin sparrows taken to Noi-th America, 
or the rabbits taken to Australia and New 
Zealand, (h) There may be individual acquisi¬ 
tion of definite sti uctui’al peculiarities, directly 
tine to the changed conditions, and rcimpressed 
on each successive gtmei’ation, without ever be¬ 
coming in the strict sense hereditary, as when 
animals acquire longer and thicker hair after 
transportation to a colder climate, or when Al¬ 
pine plants are lemoved to a southern garden, 
(c) There may be a slow racial change, due to 
germinal vai-iatioius, and to the survival of those 
which are n^latively fittest to the new condi¬ 
tions. These gei'ininal variations may be in¬ 
directly nrompted by the stimulus of the novel 
climate, but wt' do not leally know the nature 
•f their oi'igin. What we know is, that they 
are inborn, not acquired, that they are continu¬ 
ally croy)])ing up in various degrees and in 
many forms, that they are traiismissil)l(‘ though 
n(»t always transmitted, and that tliey may in 
the course of selection become constant char¬ 
acters of a race suited to the new climatt', and 
‘naturalized’ there. It need haidly be ])ointed 
out that thes(5 thi*ee kinds of changes (r/, c) 
may be all occurring at the same lime in the 
same organism. Win n iac(‘s spread into new 
territory witl) similar climate, we have to do 
simply with dispersal, not with acclimatization. 
Wh(‘n man takes charge of the migrants into 
a new country, e.g. bi-ings silkworms from China 
to Europe, or takes his stock of sheep, (.‘attle, 
and the like to the (‘olonies, the process of 
acclimatization merges in that of sustain(*d 
domestication. It is w’ell known that while 
some animals and j)lants are acclimatized vf'ry 
readily—oft<‘n too readily, as the sparrows and 
[ weeds in Ne)rtli Aiuerie/a re'inind u.s- otheu* 
cTvature's are^ cxtre*me*.ly .sen.sitive to change, 
even wheui it seeuus te) us a slight one, and 
pe*r.siste‘ntly elie out in their ne'Av Imme*. Ex- 
perieuice .she>ws that gradual aeclimatization is 
often possible though a sudden change is fatal. 

A few illustrations:—Such animals as sheep, 
(especially MeriTJos), cattle, eleei*, de)gs, cats, and 
pe)ultry have been succes.sfully ae.*climatized in 
ai'evis very diffei’ent from those fiom whie'h tliey 
were Liken. Silkworms, also, have been success¬ 
fully acclimatized in Europe, camels in Aus¬ 
tralia, reindeer in Alaska, tiout in Australia, 
etc. Among plants, the coffee plant has been 
introduced successfully into the West Indies, 
the cinchona into India, the eucalyptus or gum- 
tree into California and (along with some other 
Australian plants) into the island of Arran, the 
tea plant into some parts of the United States, 
and the tobacco plant into Ireland; while 
different varieties of wdieat, maize, potato, 
orange, vines, and many other useful plants 
have been acclimatized in new countries with 
complete success. On the other hand, attempts 
to acclimatize the camel in Arizona, the alpaca 
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in the same territory, the ostrich in California, 
and European dogs in India have proved un¬ 
successful. The acelimatixation of the house 
sparrow and various weeds in Noi’th America, 
of rats and mice almost everywhere, of rabbits 
in Australia and in New Zealand, and of the 
Canadian Pondweed (Anac/iarts canadensis) in 
British canals and rivers has proved extremely 
detrimental, and such cases remind us that 
acclimatization should not be attempted with¬ 
out due consideration and careful advice from 
experts. [j. a. t.] 

Acclimatization of* Plants. — Acclima¬ 
tization may be defined as the gradual adapta¬ 
tion of a plant (or animal) to a climate other 
than that of its natural home. There can bo 
no doubt that the process of acclimatization 
is continually going on in nature, although so 
imperceptibly as to be almost unrecogniz¬ 
able. Many plants are continually extending 
the limits of their zone of distribution, and 
arc bound sooner or later to encounter climatic 
chang(?s; in many regions of the woi'ld, more¬ 
over, the climate has undergone modifi(;ation 
within human knowledge. In both cases if the 
chang(; be a gradual one a considerable number 
of plants will probably become acclimatized to 
the new conditions, while a sudden change of 
climate is certainly fatal in the large majority 
of cases, (xood examples of failure of plants 
to adapt themselves to a climatic change are 
given by Martins (Memoires de rAcademie des 
.sciences et lettres do Montpelier, section d(^s 
sciences ix, 1877-8 (1879), p. 187 and foil.). 
According to him, certain plants growing in the 
neighbourhood of Montpellier (e.g. Euphorbia 
dendroidcs, Ana^i/ris fvetida^ Afyrtus communis — 
the common myrtle) arc iniich injured by oc«i- 
sional frosts, which may (!ven in some cases lead 
to the death of the individual. (The myrtle only 
})ersists at one point and shows a gradual de¬ 
crease in number of individuals.) Chamarops 
humilis —the common fan-palm, which occurs in 
abundance in the south-western part of the 
Mediterranean region, is now only found in one 
locality (near Nice) on the Jtiviera, and is even 
there gradually dying out. The history of our 
own flora shows a gradual change of climat(‘, 
and the fossil i-ecords tc'stify to the complete 
change of vegetation which has been brought 
about thereby. 

In nature acclimatiziition is probably always 
a very gradual process, but up to the present 
scarcely any attempt has been made to imitate 
this in practice. Acclimatization, as effected by 
man, has consisted in the cultivation, with more 
or less success, of exotic plants in new climates, 
differing more or less widely from that of the 
natural home of the plant. As examples we 
may mention the successful cultivation of Cin¬ 
chona in India and the Sunda Islands, while 
the attempt to introduce tea into France was 
a complete failure. In the former case the 
difference of climate was not very great, in the 
latter too great to admit of acclimatization. 
The term acclimatization has moreover very 
often been loosely applied, and very few cases 
of so-called acclimatization have been accurately 
investigated. A plant can often be cultivated 


in a country far removed from its native home, 
because the climatic conditions are practically 
identical; in such a case we cannot speak of 
acclimatization, and the term naturalization 
has been applied to these phenomena, examples 
of which are afforded by the successful growth 
of many Eastern American trees in Cential 
Europe, and of the American Opuntia in 
Southern Europe. To establish a case of true 
acclimatization it is essential that a difference 
in climate should be involved; ami tliere are 
very few ca.ses of this kind that we can regard 
as fully authenticated. C'ereals perhaps furnish 
the best examples, for although many are culti¬ 
vated over the greater part of the earth, they 
are really indigenous only in a few countries. 
With the introduction of mort‘ rational methods 
we may hope to effect aettlimatizafion of many 
plants wliich have as yet atiorded negative 
results. Many .so-called failures in experi¬ 
mental acclimatization arc pj’obably due also 
to negligence as regaids the soil-condition.s (see 
below). We must of course always be pr(‘j>ared 
to find that, even if a plant can be made to grow 
in a new climate, the latter may call forth or 
suppress .some pai ticular property, as a result of 
which the acidimatizalion of tin* plant becomes 
valueless fi-om the economic stand-point. Ex¬ 
amples are afibinhsl by the loss of the power 
>f flowering and fiaiiting in many of our fruit- 
trees when grown in the Tropics. 

In nearly all the published literature on 
acclimatization, change of temperaturr* is prac¬ 
tically the only fac^tor dealt with (see, however*, 
Namiin in Annales des scuences naturelles, Bot¬ 
any, st*i*. (), t. v. 1878), altliough a scientific study 
of the subject is obviously impossible without a 
consideration of all the meteoiological conditions 
involved. The most importrint factors liable to 
diffiu- in two climates are temperature, rainfall, 
light-conditions, and wind; of these the first 
two are by far the most essential. The existence 
f every plant is possible only between certain 
limits of >mperature (the minimum and maxi¬ 
mum), and if the temperature fall or rise be¬ 
yond these limibs, the death of the plant ensues 
sooner or later. These limiting temperatures, 
w'hich are called the ‘cardinal yjoints’, are al¬ 
most con.stant for individuals of one and the same 
specie.s, although they vary very cronsiderably 
for diffei’ent types of j)lant8. ^I'he most irnpoi- 
tant distinction that can be drawn in this 
re.spect is between plants which withstand 
fi'CKst (so-called frost-hardy plants) and those 
which ar’e fatally injur*ed if the temperature 
fall below freezing-point (for the influence of 
fr'osts on various exotic plants, see Naudin, as 
above, p. 337). Many tropical plants cannot stand 
prolonged exposure even to temperatures below 
f)“ C. (41" F.), whilst on the other hand many 
Arctic and Alpine plants resist temperatures 
which are far below the freezing-point, and be¬ 
tween these two extremes there are innumerable 
transitions. There is nothing in the external 
appearance of the plant to indicate the tem¬ 
perature limits to which it is adapted; tliey 
reside wholly in the protoplasm and are an 
inherent property of the latter. Every one of 
the numerous functions of the plant likewise 
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requires a temperature above a certain mini¬ 
mum and not exceeding a certain maximum, 
although these cardinal points, like tliose requi¬ 
site for the plant’s existence, arc no doubt 
subject to some slight altei’ation according to 
the nature of tlie remaining conditions (mois¬ 
ture and liglit) to whicli the plant is exposed 
(for a description and criticism of plienological 
methods, see F. Darwin, in South-Eastern Natu¬ 
ralist, 1906). The cardinal points for the dif¬ 
ferent functions of a plant do not coincide with 
the cardinal points f(n* its existence as a whole; 
thus the limits within which vegetative growth 
is possible are generally wider than those for 
the formation of reproductive organs. When 
subjected to new climatic conditions the dif¬ 
ferent cardinal points can no doubt in many 
plants readjust tlicnis(‘lves to some extent, or 
in other words acclimatization to change of 
temperature can take place. ‘The possibility 
of acclimatization always varies with tlie species; 
in some, it appears to be unlimited under natural 
conditions, while in others it takes place onl}' 
within very narrow limits. Ckunplete acclima¬ 
tization is therefore only possible vdien all the 
cardinal points change in harmony with the 
new tempeiatiues. If this is not the case, or 
not siifiicieiitly so for certain functions, acclima¬ 
tization is confined to definite processes and the 
plant either is not capable of existing or does 
not develo[) completely ’ (Schimper, Flant-geo- 
graphy, Eng. trans., Oxford, 190.5, p. 49). Good 
examples of such partial acclimatization are 
found in the non-forniation of dowers or fruits 
in many of our fruit-trees when planted in the 
Tropics (see below), and in many plants of 
warmer (dimates when transferred to tempei*- 
ate regions. 

Next to temperature the most important 
factor to be considei'cd in lelation to acclima¬ 
tization is a change in the amount of rainfall. 
This may either affect the j)lant directly or 
indirectly, ’riius if the change is in the direc¬ 
tion of increase, it may cause lotting of the 
leaves or roots, but in the vast majority of 
cases the effect on the yilant will be indirect, | 
involving a change in the. water-content of the 
soil to which the de]jendent pliysir)logical pro- 
ce8S(^s of the plant ai’o unable to respond. 
Assuming that the .soil in the new habitat is 
identical with that in which the plant normally 
grows, a liigher or lower rainfall, as the ca.se 
may be, may render acclimatization impossible, 
even though the temperature conditions be suit¬ 
able, There i.s, however, a good deal of evi¬ 
dence to show that acclimatization to changed 
conditions of rainfall is moi’e readily effected 
than acclimatization to temperature (.see also 
article on Adaptation, Power of, in Plants), 
although the subject is rather a complicated one, 
being intimately bound up with the physical 
nature of the .soil. The cultivation of an intro¬ 
duced plant may prove to be unsuccessful in 
one locality, although attended with success 
in a neighbouring area, and that, although 
the temperature and amount of rainfall are 
identical in the two cases. Under such cir¬ 
cumstances the nature of the soil will prob¬ 
ably furnish an explanation for the apparent 


anomaly; if, for instance, it be sandy in the 
one locality and clayey in the other, the soil of 
the former will be much drier than that of 
the latter, and consequently if the rainfall be 
greater than in the normal habitat (wliich we 
will assume to luive a clayey soil) of the plant, 
the latter may on tlie sandy soil find suitable 
moisture conditions, while the clayey soil will 
jirobably be too wet. The quantity of moisture 
retained in the soil is also markedly dependent 
on its humus-(;ontent. These few remarks will 
suffice to show tliat an accurate study of 
acclimatization i.s inipo.ssil)le without drawing 
rainfall and soil-conditions into our considera¬ 
tions. 

There are very few data as to the possible 
influence of light in acclimatization, but it is 
probably in no way as great as that of teuqiera- 
tiire and moistuie.. The intensity of the light, 
of course, vaiies very considerably in the dif- 
fiinmt climatic; zones, while the gradual increase 
in the duration of the summer day a.s one 
advances from the Equator towards the poles 
is anotlicr inqiortant factor, (‘ertain intensi- 
ti(;s of light and their realization at tlie right 
time exert as important an inflinmcc; as tem¬ 
perature on certain functions of the. plant, but 
the variations of light-intensity in nature do 
not as a rule pass outside the limits n'quired 
by the plant. In tlie ease of Mhitulns Tilintjii 
it lia.s been shown that flowers ai’e not formed 
if the light i.s below a cei’tain degi’ce of inteii- 
.sity, and similarly the low light-intensity may 
be the cause why so many plants of wai’mer 
climates rarely or never flower in our hothouses 
(see below), wliere a suitable temperature is 
irovided for them. This is possibly due to tlie 
‘act that the low light-intensity decreases the 
assimilatory activity of the plant. As an 
example we may mention the case of Chma 
flam ; accoi'ding to Soliiis-Jjaubach all attempts 
to produce flowers in this jilant were unsueci'ss- 
fid both at (Ibttingen and at Strassburg, while 
in Italy it flowers abundantly in the o])en air. 
In expcu'imental acclimatization it is also ob¬ 
viously necessary to know whether the plant 
in its iioinial liabitat is exposed to shade or 
to tlie full light. 

The influence of wind, like that of moisture, 
may be dir«;et or indirect. If the plant has not 
been expensed to much wind in its own home, 
it may ue incapable of withstanding the nu;- 
chanieal strain in a windy region. More 
commonly, however, tlie etteet of a windy 
habitat is indirect; transpiration goes on more 
rapidly and the moisture-demands of the jilarit 
increase. In a windy region, nujreover, tlie 
influence of low temperatures is much more 
proiiouiieed, so that tlie lelative exposure of 
plants is a consideration of some imjiortance, 
acclimatization in some districts being possible 
only in sheltered situations. 

As an outcome of the considerations in the 
preceding paragraphs it will be evident that 
acclimatization depends on a variety of condi¬ 
tions, many of them mutually interdependent 
and bound up with one another in such a way 
that their proper elucidation is attended with 
great difficulties. It is therefore not surprising 
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that opinions differ very widely as to the power 
of acclimatization possessed by plants. In many 
cases it is quite impossible in tlie present state 
of our knowledge to say whether we are dealing 
with true acclimatization, and practically none 
of the examples mentioned below have been sub¬ 
jected to a detailed investigation. 

We may first consider the influence of a 
change of climate on trees. The possibility of 
acclimatizing exotic forest trees has been dis¬ 
cussed at great length by Heinrich Mayr (see 
Hie Waldungen von Nord Amerika, Munich, 
1890; and more especially Fremdliindische Wald- 
und rarkbiiumc fiir Europa, Berlin, 1906, p. 197 
and foil.); his observations lead him to the con¬ 
clusion that no true case of acclimatization of a 
forest tree has been established. According to 
Mayr, many so-called cases of acclimatizcition 
the successful growth of many East A merican 
trees in Central Europe) are due to the new 
climate differing in no essential respect from the 
old one. Mayr states that it is generally impos¬ 
sible to accustom a tree, wdiich never encounters 
frosts in its own home, to frosts occurring dur¬ 
ing the active period in the annual cycle of the 
plant. Certain exotics may withstand frosts, if 
they set in during the resting period, but early 
(auUimn) or late (si)ring) frosts arc always fatal to 
plants unaccustomed to them. In support of this 
statement Mayr refers to the effect of such fi’osts 
on Gleditschia and liohiiiia Pseudamcia^ both 
of which were introduced into Europe several 
<‘tmtuiies ago; early oi’ late fi’osts invariably 
kill the apices of many of the shoots, and in 
very severe winters {e.g. that of 1879 80) nume¬ 
rous individuals are killed outright. Although 
they have bt*en exposed to these conditions for 
centuries these plants have been unable to 
evolve a race with a shortened active period, 
.so as to meet the untimely frosts in the resting 
condition ; and this in spile of the fact that 
European specimens are always grown from 
.seed derived from trees cultivated in Flurope. 
Similarly in the Mulberry the leaves often 
remain on the tree till Hecember, which in 
severe winters must be disastious to the })lant 
(for the effect of unusual frosts on ti'opical 
forests, see a scries of articles in the Indiart 
Forester for 1906 and 1907^. The tr ansfer erree 
of a tree from a cold (tenr])erate) climate to a 
warm (tr’opical) climate is almost as difficult as 
the rever se pi’ocess; the effect of the high tem- 
per-atirre all the year round is to distrrrb the 
regular’ perirrdicity of the ti’ee and often also 
to nrodify its irrode of growth, so that, even if 
the change of climate is not fatal (as is frequently 
the case), the gener al char-actei' of the tree may 
be materially changed. Periodicity is an in¬ 
herent prrrperty of a tree and does not depend 
dii’ectly on external conditiorrs, although in most 
cases it has become adapted so as to coincide 
with the alternation of seasons. Thus in tem¬ 
perate climates the periodicity of a tree is related 
to the alternation of surnnrer and winter, and 
in some tropical climates to the altei-nation of a 
sharply defined wet and dry period; but in many 
parts of the Tropics in which the climate is more 
uniform the trees show quite an irregular perio¬ 
dicity, one branch dropping its leaves while 


another is just unfolding them, and so on. 
The effect of a climate like that last mentioned 
on trees indigenous in temperate regions is 
shown by the behaviour of the Oak, A])ple, 
Pear, Tulip Tiee, (S:c. (all of them deciduous) on 
the slopes of the volcano of Gedeh at Tjibodas 
in Java. ‘The buds expand not simultaneously 
but successively, so that an individual plant 
bears at the same time spring, summer, autumn, 
and winter shoots. Each bud show^s the usual 
periodicity, but that of the plant as a whole has 
gone, and it disap])ears at Tjibodas in the (course 
of a few years.’ (Pfefi'er and Ewart, Physiology 
of Plants, Oxford, 1903, vol. ii, pp. 212, 213!) 
Similarly the (Jherry and Peach become evergreen 
in (Ceylon, while leaves, flowers, and fruits are 
to be found all the year round on peaches (and 
strawberries) in Java, and on the European vine 
at Cumana in Venezuela, and at Khartoum in 
(Jentral Africa. On the other hand, a slight 
seasonal change in the annual temperature (pos¬ 
sibly also in illumination) is sufficient in many 
cases to pre.serve the periodicity of the tree; 
thus, many of our common foliage trees have 
been planted in Madeira, where in spite of the 
uniform character of the climate they still show 
a winter peiiod of rest, although the lowest 
average monthly temperature at the time is 
15*4^^ C. (60" F.). The resting period is, however, 
often much abbreviated ; thus, the leafless per iod 
I is 149 days in the Beech, 110 days (t.e. 4r) days less 
: than in Switzerland) in the Oak, and 87 days in 
the Tulip Tree, while the Peach is practically 
evei’green, some trees flowering ali’eady in the 
! autumn, and others at diverse times in the course 
j of the winter. Many indigenous plants (and 
I tropical exotics) are active throughout the mild 
i winter of Madeira, so that the climate obviously 
does not necessitate the period of rest exhibited 
by Beech, Oak, &c. A similar relation obtains 
at Nice, where owing to the mild winter many 
indigenous plants begin to sprout in January, 
while Oak, Beech, Elm, &c., delay foliation to 
April. In many cases the transference of a 
temperate tree to the Tropics, while not re¬ 
sulting in the death of the plant, leads to the 
cessation of certain functions, especially for¬ 
mation of flowers and fruits; thus on the 
heights of Nuwara Eliya in Ceylon the Chciiy 
flowers but forms no fruits, while the fi’uits of 
the Peach are very poor in quality; the same 
result has been obtained in cultivating many of 
our common fruit-trees in British Guiana. It is 
genei’ally assumed that this is due to the mini¬ 
mum temperature not being low enough for the 
initiation of the necessary conditions for flower- 
or fruit-formation. Phenomena analogous to 
those just disiruBsed are obsei’ved in exotic 
plants cultivated in Europe. Many plants 
from the Southern Hemisphere retain their 
wonted periodicity for some time in our climate 
before accommodating themselves to the altered 
seasons, while plants from warmer climates fail 
to flower or to form fruit. The vine rarelv 
matures its fruits in the open air in Englana, 
although otherwise successful; the summer tem¬ 
perature is lower than in the vine-growing areas 
of the Continent, and does not attain the neces¬ 
sary minimum for fruit-formation. Similarly at 
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the North Cape the Birch grows as a low bush, 
but never forms any fruits. 

A slight increase of temperature is often 
favourable to the growth of the plant. Thus 
the Oak in sub-tropical regions like California 
or parts of Australia attains a height of over 22 ft. 
in about nine years, while certain Japanese Oaks 
{Quercus ylandulifera and Q. semita) attain the 
same dimensions in eight years in sub-tropical 
zones as in fifteen years in the temperate climate 
in which they are indigenous. As a rule, a 
slightly increased teinpcuature is far* m(>re harm¬ 
ful to Conifers than to ordinary foliage trees; 
acclimatization of the former to such conditions 
is either quite impossible, or the growth of the 
plant is so enfeebled as to make it of no practical 
value. The Spruce Fir, for instance, when trans¬ 
planted from its normal habitat into the warmer 
zones freqiient(*d by Beech and Oak, at first 
grows very rapidly in height, but the power of 
growth soon ceases and the tiee ruiver attains 
a Hufiicient development to rendei' it of any 
e(!onomic value. In many cases, moreover, 
transference of a plant to a slightly (liflereiit 
climate, although otherwise successful, becomes 
im})o.ssible owing to an increased liability to 
disease • often to some new form of disease 
unknown in the natural home of the j>lant. 

There are not many data to show the in- 
flueruje of conditions other than temperature- 
(ihange on the acclimatization of trees. A 
gn'ater amount of moisture in the air favours 
the ra,te of growth, as is well illustrated by the 
rapid-growing tall trees found in the forests on 
the coasts of the Pacific. If a plant is brought 
into a diier climate it apjjears that in some 
cases a greater degree of moisture in the soil 
may compensate for its absence in the air. 
According to Mayr, a tree growing near its 
upper temperature limit requires a relatively 
moist soil, and near its lower temperature limit 
a relatively dry soil. In its climatic optimum 
the swamp cypress {Taxodium dutichiim) of 
America occupies a mai'shy habitat; at its 
Southern limit the base of the plant stands in 
the watei’ for the greater part of the year, 
while in its coolest zone of distribution it groM^s 
in a moist soil. If cultivated in a still cooler 
climate {e.g. in the beech zone) it is killed by 
fi‘ost in a few years’ time if placed in marshy 
ground, while it persists on ordinary soil, al¬ 
though never becoming well developed. 

Not UHich exact information as to the ac¬ 
climatization of plants other than trees (shrubs 
and herbs) is forthcoming. It would appear as 
though in some of these cases there is a very 
considerable power of acclimatization (greater 
than in trees), which is perhaps most pro¬ 
nounced in cereals and otlier common food- 
plants. The course of the life-history here 
from germination to maturation of the fruit , 
is capable of considerable modification to suit ' 
external conditions, numerous examples of 
which are given by Hermann Hoffmann (Witter- 
ung und Wachstum, Giessen, 1857, p. 530 and 
foil.). The following data, dealing chiefly with 
barley, may be mentioned. In England a 
special rapid-ripening kind of barley has been 
harvested within two months of sowing. In 


Russia, where the summers are shorter but 
warmer than in France, barley ripens in less 
than two months, while in France it rarely 
takes less than six to seven months. In the 
warmer climate of Spain two harvests are 
possible, one in the spring from seed sown 
in winter, the other in the autumn from seed 
sown in summer. In the valley of the Nile in 
Egypt barley is sown in October and November, 
grows during the cool period of the yeai*, and 
is harve.sted in Februaiy. At Nertschinsk in 
Siberia, wdierc the average yearly teinjierature 
is -3-2“’ C. (26“ F.), certain kinds of corn and 
barley are harvested within three months of sow¬ 
ing, although the soil at a depth of 7 ft. remains 
frozen throughout the year. In Lapland barley 
gives a good haivest in all parts, where the 
temperature in the summer months attains B'’ 
or JF C.(4B ’ F.). In the 8wi.ss Alps, cultivation of 
barley is only possible up to a certain height, 
which lies below the uppermost limit for the 
growth of trees, whilst in the Cordilleras it is 
cultivated far beyond the tiee limit. In the 
latter ca.se the aveiage tempei'ature is only 
5*G-6‘8"’ li. (44*5-47^^ I\), but the temperature is 
much more constant than in the Swi.ss Alps, 
where the higher surninei’ temperature is not 
sufficient to compen.sate for the shortness of the 
summer. In the north of Norway barley is cul¬ 
tivated up to ()()-()! ’ N. lat. and up to a height 
of 2(X) ft.; in Lapland it is gi’own up to 800 ft., 
while in the Tropics (]*cru, for instance) barh*y 
is found up to a height of 13,050 ft., although it 
no longer rijiens at the.se altitudes. The varied 
times of ripening of barley and potato are also 
illustrated by the following table:— 

liAKLKY 


Cojienhagen . 

... 113 days 

Wernigerodo (Harz) 

... 101) „ 

AlHiiCO .. . 

... 02 „ 

Cumbal (Andes). 

... 168 „ 

Potato 

Copenhufifun . 

... 124 days 

Weriii^orode 

... 168 „ 

(S, America) 

... 200 „ 

Mt. Aiitisiuui (Ecuador) 

... 276 „ 


A gomi e.vamoh^ of the gradual adaptation 
of cereals to altei’ed conditions is given by 
KSchiibeler. In the year 1852 a certain kind 
of maize grown in the neighbourhood of 
Stuttgart was planted in Norway, the period 
between sowing and harvesting being 120 days. 
In the course of the next years this maize 
matured at a progressively earlier date, so 
that in 1857 it was harvested JK) days after 
sowing. Similarly the hastened life-cycle of 
cereals grown in northern climates becomes 
gradually lengthened (generally in from two 
to four years) in warmer climates as the plant 
adapts itself to the new conditions; and in the 
same way many Alpine plants, when cultivated 
in the plains, lengthen their active period, and 
vice versa. 

There is one aspect of experimental acclima¬ 
tization that has not yet been touched on. The 
seeds of any given species of plant do not all 
commence germination at the same time, nor do 
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we find that all the individuals of one kind of 
tree or bush come into leaf simultaneously. The 
interval between the earliest and latest indivi¬ 
duals to awaken to vegetative activity is often 
as much as six weeks. The early individuals 
are liable to be exposed to late frosts and in 
many cases are killed in large numbers, al¬ 
though many herbs withstand fi’osta quite well, 
even°if they occur during the active period; 
those, however, which prolong their resting 
period till late on in the spring, escape these 
frosts. By a process of selection it should thus 
l)e possible to breed a race of late individuals 
adapted to live in localities in which late frosts 
frequently occur. In the same way we find a 
considerable range in the date at which different 
individuals of the siime species bring their vege¬ 
tative activity to a close in the autumn; in this 
case, those which enter on the winter period of 
rest soonest, are immune against possible early 
(autumn) frosts. It would seem that Burbank 
(see Harwood, New Creations in Plant Life, 
New V ork, 1906, p. 194 and foil.) has been to some 
extent successful along these linos in breeding 
races of fruit-trees capable of withstanding late 
frosts. In the case of cereals and other food- 
plants, Nilsson’s work carried on at the Swedish 
Agricultural Experiment Station at Svaldf has 
demonsti'ated the fact that the so-(«illed varieties 
include a large number of practically constant 
types, which show a great range of adaptation 
to external climatic conditions (see De Vries, 
Plant Breeding, London, 1907, p. 77). Finally, 
as the scientific study of grafting and hybrid¬ 
ization progresses, these methods will no doubt 
prove of paramount value in breeding iieM' 
laces, capable of acclimatization to varying 
combinations of climatic factors. 

[f. e. f.] 

Acclimatization Value. —Domestic ani¬ 
mals bred and reared on farms have their con¬ 
formation and physique determined by two 
factors — the conditions of their environment 
and the selective control of breeders. Human 
selection working in reasonable harmony with 
the forces of nature brings about the evolution 
and fixing of breed and species characteristics 
much more quickly than the slow elimination 
of the unfit by death would allow. On lowland 
farms where cultivation, fencing, feeding, hous¬ 
ing, and other artificial adjuncts are brought 
into play, human control is the stronger and 
niore determinative of the two forces, though 
its scope is not unlimited by elements outwith 
man’s power to regulate. The market reputa¬ 
tions, which particular lowland stocks of farm 
animals have acquired, arise almost wholly from 
the well-directed use of the owners* superior 
skill and intelligence on the problems of breed¬ 
ing, rearing, and feeding. But even with low¬ 
land stock successful Sealers and purchasers 
must acquire by experience, or from tradition, 
the range of underlying inherent qualities of 
the animals in the various districts from which 
they derive their supplies. 

Above the line of cultivation the selective 
efforts of breeders have to contend with a 
stronger tendency of the natural conditions to 
be renected in some features and characteristics 
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of the stock carried. The quantity and nature 
of the plants which supply the pasture are deter¬ 
mined by the composition and depth of the soil; 
by altitude, exposure, rainfall, ana other climatic 
agents. Size, weight of bone, kind of hair or 
wool, shape of front, and to a less extent colour 
of Jinimals, are all subject to modification by 
environment where the native plants are the 
main or sole source of food to the stock, and 
where the extent and slope of the areas grazed 
come into the reckoning. Animals, especially 
sheep from high-lying districts, have their market 
values determined by character for doing or not 
doing well as much as by visible qualities. In 
this Ctise purchasers pay conscious tribute to the 
strong silent moulding forces of soil, climate, 
and other geographical factors that co-operate 
to produce a consistent response in the trans- 
poi’ted stock to the stimulus of a fresh and 
better habitat. 

While there are more or less modification by 
and adaptation to environment on all farms, it 
is only in the case of the sheep breeds which 
occupy the higher grazing areas that this ac 
climatization has a definitely recognized com¬ 
mercial value. The custom of binding stock 
to the ground to be purchased at a change of 
tenancy, either by the landlord or by the incom¬ 
ing tenant, had its origip in a reasonable basis. 
Sheep on extensive grazings retain some tiuoes 
of habits that have persisted from their wild 
days, and stock bred on particular holdings is 
better adapted to these, and worth more to the 
tenant than any other animals of the same breed 
would be. This additional worth may be re¬ 
garded as arising from thi’ee groups of causes— 
adaptation and acclimatization proper, ^salting’ 
or acquired comparative immunity from some 
diseases prevalent locally, and convenience. On 
all pastoral holdings one or two or all of these 
three require consideration. The physical con¬ 
figuration, the food supply, and the climatic 
variations tend to stamp themselves on the type, 
size, and form of the animal, and the resultant 
is a compromise between these and the ideal 
aimed at by the breeder in his selections. A 
new owner who may wish to modify his pre¬ 
decessor’s model is better to begin on the foun¬ 
dation of a domiciled stock, unless, of course, he 
desires to change the breed or system of working. 

The question of acquired immunity to some 
diseases does not fortunately arise everywhere, 
but where it requires to be considered it is 
the most serious factor in increasing the value 
of a stock bred and reared on land known 
to be deadly. The braxy group of diseases, 
louping-ill or trembling, and some others, take 
their heaviest toll in the first year of the sheep’s 
lives, and the survivors are less liable to succumb 
to these particular disorders in succeeding years. 
This protective ‘salting* is possible of acquisi¬ 
tion, because many sheep ailments, including 
those named, are remarkable on account of their 
seasonal virulence. Within narrow limits of 
time the victims may be numerous, while 
through the remaining months few deaths are 
so caused. Those that escape during the deadly 
seasons are supposed to have been infected and 
affected at a time of the year when their systems 
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could succeewfully resist the disease germs, and 
have thereby been rendered proof against later 
attacks, lucent researches have raised hopes 
that by preventive drenching of young sheep 
the losses will be reduced. At present, on land 
where these diseases are endemic, acclimatized 
animals above one year have an increased value 
as stock, being likely to live, while importations 
would be liable to double or treble decimation. 
And it is not by any means the least choice 
specimens which die off, so that the attempt to 
put on a fresh stock on tainted land is at once 
a costly and a heai’t-breaking undertaking. 

Away from the unhealthy districts, and on 
walks where the death-rate is never alarming 
from endemic causes, the advantages of a ‘hefted ’ 
stock may be best described under the term, 
convenience. Whenever animals—sheep more 
than cattle—have sufficient freedom ancl scope, 
they retain or readily revert to habits and times 
of feeding and resting similar to what may be 
found in allied undomesticated species. Accord¬ 
ing to the extent of ground and the nature of 
its surface, there will be proportionately less 
loss by straying, by drowning, or by other acci¬ 
dents when the incoming owner takes over the 
possession of beasts that have a strong homing 
instinct and a life-saving knowledge of the rocky 
or wet dangers—instinct and knowledge that 
have been intensified in each successive genera¬ 
tion. Where the bounds are wide, bought-on 
stock requires more close, and therefore more 
costly, shepherding, which is lelatively ineffec¬ 
tive as compared with inherited instinct in pre¬ 
venting losses. Strange to their surroundings, 
the newcomers require to be parcelled out in 
groups, to which are allotted definite areas over 
whicn to travel and from which to gather the 
year’s sustenance. A breeding flock contains 
always regular numbers of different ages up to 
the limits at which drafts are sent out for sale. 
Though it can scarcely be strictly described as 
an element of acclimatization value proper, yet 
this distribution of ages and maturity is so con¬ 
venient that it is worth paying for at the begin¬ 
ning of a tenancy or ownership. 

'Tiie appraising of the money value of acclima¬ 
tization andoonvenience in all the circumstances 
of a holding and its flock may, and often does, 
lead to acrid discussion and violent differences 
of opinion before all details are adjusted. Not¬ 
withstanding these practical difficultie.^ the cus¬ 
tom has a sound scientific basis to justify it, and 
throughout the 19th century there was a grow¬ 
ing tendency on the part of valuators to assign 
a higher value to the advantages resulting from 
acclimatization and convenience in fixing prices 
at which stocks should be taken over by new 
tenants. In the beginning of the century, from 
2«. to 3«. per ewe was regarded as ample ‘ load¬ 
ing’ in respect of acclimatiziition. At the 
present time the additions made to market 
rates on account of sheep stock being acclima¬ 
tized vary more widely according to tlie extent 
to which the factors above enumerated prevail. 
For example, in Argyllshire, Dumbartonshire, 
and the western portion of Perthshire the rates 
are high, as the land in these counties is difficult 
to restock on account of a more or less natural 


unhealthiness, and from the fact that the land 
is frequently unfenced. The following may be 
taken as average rates in those districts:— 

Ewes and lambs ... 17«. to 21s. per ewe and lamb. 
Eild ewes and ewe hoggs 10«. to 12^. each. 

Wedders. 4«. to 5s. „ 

Tups . £2 to £3 „ 

In Perthshire and the hilly part of Forfarshire, 
where the land is naturally nealthier and fenc¬ 
ing more plentiful, the rates may run as 
follows:— 

Ewes and lambs ... 10«. to 15s. per ewe and lamb. 
Eild ewes and ewe hoggs 5s. to 9s. each. 

Wedders . 2«. to ‘ds. 6d. each. 

Tups .£1 to £2 each. 

The higher rates apply to West Perthshire and 
the lower to East Perthshire and Forfarshire. 
In the south of Scotland and noi th of England, 
where the tenant has a right to an acclimatized 
valuation, the i*at(is aie of course much lower. 
£5 to £() per score in the case of ewes may be 
taken a.s the maximum ‘loading’ in those dis¬ 
tricts, unless in exceptional cases. [j. st.] 

Accounts, Farm.— “Bookkeeping” is the 
art of recording the transactions of a “concern”, 
so that it may be ascertained at a glance whether 
and in what degree its affairs are prosperous or 
otherwise. No merchant ever dreams of carry¬ 
ing on his business without his “books”; but 
among farmers, the practice of keeping accounts, 
though now more general than was formerly the 
case, is yet sadly neglected. Yet if the subject 
be studied, no argument will be found in favour 
of this practice by the one class whicVi is not 
equally binding on the other. It is true that 
the exact value of the assets cannot be so readily 
found in the case of a farm as they can in busi¬ 
nesses of a purely trading or manufacturing char¬ 
acter, but an estimation sufficiently close for all 
practical purposes can easily be obtained. The 
evils whicn tne neglect of bookkeeping has en¬ 
tailed upon agriculture are not confined to mere 
pecuniary losses suffered by individuals; they 
are to be seen in the extremely unsettled state 
of almost every important point of farm practice. 
With the development of the spirit of ol)serva- 
tion, and the habit of recording observations, 
which are apparently being acquired by the ris¬ 
ing generation of farmers as a result of the at¬ 
tention which has been directed to agricultural 
education in recent years, farm accounts will no 
doubt receive a greater share of the attention 
which they deserve as aids to successful practice. 

A chief obstacle to bookkeeping by farmers 
has arisen from the want of sufficiently simple 
methods; the systems which have been pub¬ 
lished reqiiiie either more time than the far¬ 
mer can spare, or greater skill than he can 
command. And as tne works in question have 
generally been the production of persons em¬ 
ployed in mercantile pursuits, who, quite alive 
to the necessity of the Balance Sheet, are yet 
ignorant, not only of the difficulties of intro¬ 
ducing a novelty m agriculture, but also of the 
peculiar nature of the transactions to be re¬ 
corded by the farmer, this is what might have 
been expected. A method of agricultural book- 
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keeping must be marked by the utmost sim¬ 
plicity and facility, consistent with efficiency, 
m order to its general adoption. While ho full 
in its details as able to present at any time a 
perfect view of the farmer’s financial position, 
it should be so simple as that, in his absence, the 
necessary entries may, without risk, be entrusted 
to the foreman. Several satisfactory systems 
of farm accounts meeting these requirements, 
and each possessing some particular advantage, 
might be described, but we have elected to deal 
somewhat fully with one which we think is 
suited to a large body of farmers,--those farm¬ 
ing medium-sized farms on which no retail 
trade, such as in a milk or poultry business, is 
carried on, and on which the credit transactions 
are, in consequence, not numerous. 

Tlie first book required is the Memorandum 
Book. The memorandum or pocket book should, 
as its name implies, be the farmer’s constant 
companion. It should be of a convenient pocket 
size, and made of good, stout paper, in order that 
the memoranda in it may be permanent; for, 
being the basis of all the others, it will prove 
a most important book for reference. Every 
transaction of any interest connected with the 
farm, with the date of each, should be entered 
in it. All moneys received and paid must be 
entered at the time of the transaction, and the 
nature of the proceeding should be clearly stated; 
nothing must be trusted to the memory. The 
entries, however, should not be confined to this 
class merely, but the time when the several crops 
are sown, reaped, or stacked—any ascertained 
weights of produce—remarkable variations in 
the weather, &c.—indeed everything o*f general 
interest to the farmer should be noted down at 
the time when it occurs. If thus carefully kept, 
this book becomes one of great usefulness; the 
farmer will be able, by means of it, to compare 
his present with his past experience, on any 
point of farm practice. If a little care be taken 
at first in making all these entries, it will be 
found to save much time afterwards, and it will 
beget a habit of neatness which is of essential 
service. The necessity for accuracy is plain, for 
this is the book from which we must gather all 
the information for the general accounts. 

The extracts on the next page, from the 
memorandum book of one who has just entered 
his farm, will explain the mode in which it 
should be kept. The farmer in this instance is 
supposed to have entered on a farm where his 
predecessor, giving up farming altogether, dis¬ 
poses of the whole of his stock, horses, imple¬ 
ments, cultivation, &c., to his successor. The 
first entries are to the eflFect that on the day he 
took possession he opened a banking account 
and paid the outgoing farmer for the whole, as 
specified in the awam ; its value being arrived 
at by arbitrators appointed, one by each party. 

These extracts will suffice to illustrate the 
way in which the Memorandum Book should 
be kept; but it may be made much fuller of 
general information, and this would be of great 
service to the farmer hereafter. The most useful 
of all lessons in agriculture are to be learned 
by attention to the ordinary operations of culti¬ 
vation. By keeping a journal of them all as 


they succeed one another, and by recording his 
estimate of the efiects of each upon the subse¬ 
quent crops, the farmer will far more rapidly 
mature in agricultural experience, and acquire 
with greater certainty what degree of foresight 
is attainable in the practice of farming, than if 
he should trust his unassisted memory. The 
habit of closely comparing recorded estimates 
with ascertained results in the field will soon 
confer this experience, which in the more com¬ 
mon custom of negligent routine is only gained 
in the course of many years, and then only by 
the more intelligent of those who adopt it. 

The Labour Book .—It is on the form and ar¬ 
rangement of this book tliat much of the con¬ 
ciseness and simplicity of any system of farm 
accounts will depend. Payments for labour 
being the principal items in the farmer’s ex¬ 
penditure, and being so varied both in amount 
and in the object for which they are incurred, 
it would be endless work to pursue the same 
course wdth them as with other expenses which 
are of larger amount or on fewer accounts. One 
man during the course of a single week may be 
employed at a great variety of wmrk: in hoeinff 
wheat, turning manure for the turnm crop, and 
in planting mangels, for instance. The occupa¬ 
tions on the farm being so dependent on the 
weather and other influences, tnese will neces¬ 
sarily guide the disposition of the labour upon 
it; and the difficulty of keeping an accurate 
account of this class of expenses is very con¬ 
siderable. In fact, many farmers, rather than 
be at the trouble of noting these ever-varying 
occupations, neglect the subject altogether. In 
the case above referred to, the wheat, the turnip, 
and the mangel crops have been benefited by 
the man’s labour; and others have been em¬ 
ployed in the same way, and probably among 
other crops as well; so that during this week 
all the crops cultivated on the farm may have 
been indebted to difterent people for an amount 
of work for which so much money has been 
paid. Now to charge each of these crops with 
the actual amount incurred by each of the 
labourers would, in the usual way of ledgeriz- 
ing each separate payment, occupy the whole 
of tlie farmer’s time. Many hundred entries 
would have to be made in the month on account 
of labour alone. With a systematic arrange¬ 
ment, however, such as we shall now describe, 
comparatively few suffice, ^.c. supposing the 
farmer to pay his men once a fortnight, each 
cr^ having been benefited during that time. 

The leaf from the labour book on pp. 21 and 22 
show better than a written description the form 
we recommend. It supposes the farmer to pay 
his men once a fortnight, a time that certainly 
should not be exceeded. We would here re¬ 
commend that wages should be mid on any 
night rather than the Saturday. Thursday or 
Friday night is quite as convenient for the em¬ 
ployer, and is much preferred by the labourers, 
who are thus enabled to choose their market, 
as before the end of the week they have ample 
time and opportunity to make all necessary 
purchases where they please; they are no longer 
forced by circumstances to attend the village 
shop, and suffer from the monopoly established 
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EXTRACTS FROM MEMORANDUM BOOK 


£ s. d. 


April 1 


.. 3 

.. 3 

«. 3 

11 
o 17 
18 
18 

II 20 
•I 20 
I. 20 
20 

I. 20 

.. 23 
.. 24 
„ 30 

May 2 
I. 4 
M 4 

M 16 

I. K) 
June 1 
.. 1 
.. 1 


„ 15 

Oct. 21 
Nov. 1 


12 

24 


Dec. 


20 

20 

7 

7 

18 

18 

18 

18 

26 


1908. 
Jan. 2 

II 2 
u 0 

M 20 
„ 20 
„ 27 
27 
29 
I. 29 


Took possession of Mount Farm, 270 acres arable land, having taken it on 
a lease for 15 years, at the annual rent of 4i405, payable half-yearly on 
Oct. 1 and April 1. 

Ojiened an account at-bank ; paid in £2800; cash in hand £10. 

Paid for value of stock and cultivation on the farm, as per award (cheque) 

I*aid expenses to -market. 

Purchased 4 tons steame*! bone meal from J. Morris & Co. at 75;f. 

M 20 cwt. seed potatoes from J. Cullimore at 4.>t. Od . 

Paid J. (hdlimore for jiotatoes. 

nought from Tj. Strange feed-measures for stable, and paid . 

Drew from bank . . 

Paid wages two weeks ending this date (see Labour Book). 

Commenced planting mangels this week. 

I*aid M. Parry for 7 bullocks purchased this day at Stow P'air (cheque) ... 

II S. Charles for 2 lieifers n n h . 

M expenses of drover (cash). £1 2 G 

II my own expenses n . ... 0 IG 6 


Sold C. Evans 12 porkers at £2, 10«. 

Keceived C. Evans’s clieque . 

Paid C. Evans’s cheque to bank. 

11 for household and personal expenses for the mouth (cash) ... 

II wages for two weeks . 

II fJ. Morris & Co. for hone meal (cheque). 

Purchased grass and clover seeds for 40 acres from Sutton & Co. ... 

T*aid wages for two weeks . 

Sold 70 sheep to J. Nash. . 

Sutton & Co. for seeds, £2G, 12.'<. (cheque) . 

II allowed £1, 8.s. discoimt. 

Drew from bank . 

Purchased 10 tons superidiosphate from GriflRn & Co. at £3 

Paid Griffin k Co. (cheque) . 

Bought 50 lambs of James Smith . 

1‘aid rent for half-year . 

Sold 80 tons ]»otatoes to A. Brown at £3 . 

II 270 quarters wheat to Greenwood k Co. at Shs. . 

Jleceived (Treeiiwood & (ki.’s cheque and ])aid it into bank. 

1‘urchased 2 tons Bombay cotton cake from J. Morris k Co. at £4, 10«. 

II 8 tons basic slag from Griffin k Co. at hOs. . 

Sold J. Oesswell 4 tons hay at £4 . 

Bought 2 tons linseed cake from J. Morris k Co. at £8 . 

Received A. Brown’s cheque and paid it into bank. 

Paid .1. Morris k (k). (cheque). 

Sold G bullocks to J. Na.sh 

Paid expenses of sale ami carriage of bullocks . 

Sold 20 tons of carrots at £4 to J. Corner . 

Received cash of J. Corner . 


Paid for re]iairs to implements. 

Sold 10 jiigs to .1. Cresswell at £4, 10«. . 

Paid insurance premium. 

Sold 40 quarters wheat to Greenwooil k Co. at 34«. 
Received J. Cresswell’s cheejue and imid it into bank 

II Greenwood & Co. ’s checpie . 

Sold 20 tons jxitatoes to A. Brown at £4 . 

Paid Greenwood k Co.’s cheque to bank . 

Sold 30 sheep to J. Cresswell . 


1718 16 4 
0 2 6 
15 0 0 
4 15 0 
4 15 0 
0 5 0 
30 0 0 
18 0 0 

74 7 6 

21 10 0 


1 19 0 
30 0 0 
30 0 0 
30 0 0 
12 10 0 

17 10 0 
15 0 0 
28 0 0 

18 5 0 
130 0 0 

2G 12 0 
1 8 0 
GO 0 0 
30 0 0 
15 0 0 
70 0 0 
202 10 0 
240 0 0 
472 10 0 
472 10 0 
9 0 0 
20 0 0 
IG 0 0 
IG 0 0 
240 0 0 
25 0 0 
122 0 0 
3 10 0 
80 0 0 
80 0 0 


GOO 
45 0 0 
3 10 0 
68 0 0 
G1 0 0 
68 0 0 
80 0 0 
08 0 0 
60 0 0 


there. It is by studying the interest of one’s 
labourers in little points like this that the good 
feeling arises between master and man. 

In the first column it will be seen that the 
amount of wages paid per week to the several 
labourers is given; in tne next column we have 
the labourers’ names, or, where their occupation 
is a settled one, the occupation instead of the 
name. The next six small columns are headed 
by the days of the week, commencing with 
Saturday, because we assume the wages to be 
paid on Friday; the remaining money-columns, 
which are numbered and headed by the names 
of the crops cultivated on the farm, are to 
receive the amount spent for labour among the 
several crops, according to the proportion of 


work done for the benefit of each. The farmer 
is here represented as cultivating wheat, clover, 
carrots, mangels, potatoes, and turnips, to each 
of which a column is assigned; but as there 
are expenses for labour attached to horses, and 
the cattle, sheep, and pig stocks, each of these 
also has a separate column; and as many ex¬ 
penses, such as repairs to farm roads or ditch¬ 
ing, cannot be charged under any of the above 
heads, being incurred equally, or nearly so, for 
the benefit of the whole, a separate column is 
set apart for such expenses, entitled General 
Account. The number of columns required 
will depend upon the variety of crops grown 
and of stock kept on the farm. In many cases 
those given here for carrots and potatoes may 
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be dispensed with, and others may have to be 
introduced for, say, oats, barley, or dairy. By 
way of explanation, we add, in reference to the 
columns for the days of the week, that the num¬ 
bers in them opposite each labourer refer tc 
those at the head of the money-columns. In th< 
case of the first ploughman, they denote thai 
he was employed the first four days of the week 
in labour that was connected with and for thr 
benefit of the wheat crop, whilst the last tw< 
days he was so engaged for the turnip crop 
the second ploughman, again, on Saturday was 
working in connection with the mangel crop, 
JTo. 4; on Monday he was carting swedes all 
day for the cattle. No. 8; on Tuesday his work 
was on account of wheat, No. 1; and during 
the rest of the week, of turnips, No. 6. It will 
be as well here to remark that, on keeping these 
accounts for the first year, the farmer should 
furnish himself with a list of abbreviations to 
place above the figures inserted in these columns, 
so that he may know how the labour was em¬ 
ployed as well as for wliat crop. This should 
ne done in a general way in the memorandum 
book, but particularly, so far as each man is 
concerned, it should be done here. After the 
first year, liowever, he will know all this almost 
to a certainty without any such assistance, by 
merely i‘eferring to the date of the labour ac¬ 
count—the season being a sufficient guide. That 
there may be no mistake, the letter t. might be 
put above the fig. 1 for thrashing, h. foi’ hoeing, 
p. for ploughing, &c. As regards the labourers, 
we see the cowman was employed all tlie week 
for No. 8, the cattle; tlie shepherd for No. 9, 
sheep; the boys were principally assisting the 
cowman for No. 8, and tlie sliepherd for No. 9, 
as well as for the pigs. No. 10; the men were 
engaged for No. 4, viz. in turning manure for 
the mangel crop, and for No. 11, working in the 
garden ; and so on. 

These entries should be made every evening, 
when the work of the day is over; and if the 
farmer’s engagements are such that he is neces¬ 
sarily from home, the foreman should keey) this 
book, and on the jiay-day at noon, after putting 
down the work of the labourers during the after¬ 
noon, he should bring the book to the farmer’s 
house, that he may calculate the amount of 
wages due each labourer, in time for the even¬ 
ing payment. This is an easy process, and 
takes up little time; tlie number ot days’ work 
is recorded against each, and the daily wage 
is known. After the payment of wages, the 
amount received by each labourer has to bo 
divided amongst the several oohmins numbered 
against him for the week. On the line of the 
first ploughman, who I'eceives 2s. lOd. per day, 
11«. id.j the wage of four days, is charged in 
No. 1 column, and 5«. 8c?., the wage of the other 
two, is entered in No. 6. Take again the case 
of J. Ball, the last of the labourers. On Satur¬ 
day he was working undei* No. 4, and running 
the eye along the other days we find that on 
Wednesdiiy he was also so engaged; for two 
days at 2«. per day (12.». per week), 4«. is there¬ 
fore entered to the mangel crop; on Monday, 
for No. 11 , 2s. is therefore put to the general 
account; Tuesday, absent; Wednesday, already 


noted; Thursday, No. 1, 28.; and Friday, 2s., 
No. 6. On adding up the sums by running the 
eye along the line, we enter as the total 10<., 
which was paid him for the week. In this case 
the labourer has been engaged almost every 
day at a diflerent occupation. This will not 
be found to be generally the case, but even 
were it so, half an hour would sufiice to make 
all the calculations necessary to divide the whole 
expense of the labour among the proper crops. 
At the bottom of the money-columns a space is 
left to add up the sums expended on eacn crop 
during the week: in this case .£2, 4 j». 6c?. was 
spent for the benefit of the wheat crop, £1, 6s. 
for the mangel, and so on; and if the farmer 
paid his workmen once a week, lie has merely 
to look at the last column and he sees tlie 
amount due to each. If, however, as in this 
case, he should pay the labourers once a fort¬ 
night, he must turn the leaf and carry these 
sums to the liead of the next page, and procetnl 
tis formerly, taking care to add these sums to 
the ensuing week’s dues. At the end of the 
fortniglit, by adding tlie ‘ Total ’ columns of the 
two weeks together (the result he can enter 
under the head of Observations), he has the 
amount due to each labourer for tlie fortnight’s 
labour, and these added up should of course 
agree with the column ‘Total’. To avoid the 
possibility of omitting any of the former week’s 
payments, it is as well to run the eye along 
the bottom line of the columns to see if theii* 
total agrees with the whole sum paid. 

We have thus, instead of upwai’ds of one 
hundred di.stinct payments to dinerent labourers 
for dilferent woi k, to take notice of only nine 
during the fortnight: viz., £2, 4«. 6c?. for 
wheat, £4, 6**. 4d. for mangels, 6s. for potatoes, 
£2, IBs. for turnips, 2s. 6o?. horse stock, £3, 6s. 
cattle, £2, Is. 8c?. sheep stock, £1, fis. for pig 
stock, and £1, 10s. for general account. While 
in the memorandum book we insert, ‘ 18th April, 
Paid wages past fortnight, see linhour Book, £18. 

At the liottom of the slieot there is a space 
left for liorses, to enable the farmer, hy entering 
the number of days of horse-labour which have 
been expended for the benefit of each crop, to 
ascertain the proper proportion in which to 
charge each ci'op tor the expense of the horseg 
during the year. This is ascertained at the end 
of the year by dividing the whole of the ex¬ 
penses of horse keep among the different crops 
iccording to their proportion of labour. This 
proportion, liowever, varies so little that after 
.he first year it is almost unnecessary to con- 
/iniie keeping the record of it. 

After this lengthened explanation of the Ija- 
jour Book, which its importance fully warrants, 
ive proceed to the next, the Cash Book. In this 
book the entries taken from the Memorandum 
Book are carefully entered, so tliat everything 
connected with the transaction is communicated 
at first sight. As most important payments are 
now made by means of cheques, the Osh Book 
provides columns for the separate entry of actual 
jash transactions, and of payments and receipts 
hrough the bank, in addition to those for date 
md particulars of the transaction, and the 
page or folio of the ledger to which the entry is 
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finally transferred. A folio of this book is ^iven 
on p. 28, and from the entries tliere it will be 
seen that receipts are entered on the debtor or 
left-hand side. All these, whether of cash or 
cheques, are entered in the cash column. Pay¬ 
ments are entered on the credit or right-hand 
side—if in cash, in the cash column, but if 
by cheque, in the bank column. When casli 
or cheques are paid into the bank, entries 
are made on both sides of the Cash Book, for 
the transfiction is a payment of cash, and a 
receipt by the bank. Similarly, wlien a cheque 
is drawn payable to ‘self’, the result is a pay¬ 
ment by tne bank and a receipt of cash. This 
must therefore be entered in both the bank 
column on ymyments side, and the cash column 
on receipts side. The (>ash Book thus furnishes 
a clear statement of all money tiansactioiis, and 
of the balance of cash in liand and at the bank. 

The Purchmen Book and Bales Book ar‘e 
for the purpose of furnisliing a record of the 
credit j)urchaHeM and sales. When the credit 
truiisactions aie few in numb(ir it is pos.sil>le 
to keep satisfactory accounts without the.se 
books; the ti’ansfictioiis do not tlicn ay)peai- in 
the systematic acc(mnts until payment is mad<^ 
01 * taken ; until this takes y)lac.(', they are merely 
re(;()rdcd in the Memorandum Book. The 
average farmer finds tlu^se books useful, how¬ 
ever, and if a considerable trade of a retail 
chara(!ter is cari’ied on they are ])ractically 
esHcmtial. Suitable foi'ins for these books are 
given on page 29. The Piirchascis Book con- 
Uins columns in addituui to those for date, 
name and particulars, aniomit, and the number 
of the Ledger folio to whitdi the item is posted, 
one for the invoice numbei*, which enables the 
invoice relating to any particular transjiction 
to be readily found and consulted, and analysis 
columns headed by the names of the tuunmon 
pui'chascs. When invoices aie received they 
should be cfirefully examined to asc«‘rta.in that 
the details are correctly stated, the particulars 
should then be entered' in the Purchases Book, 
the invoices numbered and filed, and the num¬ 
ber inserted in tlie column provided for the 
purpose. The amounts can be carried to the 
proper analysis columns at any convenient op¬ 
portunity. The Sales Book has a ruling similar 
to that of the Purchases Book, b\it the ncadings 
of the analysis columns are a{)i)ropriate for the 
stock or crops usually sold. Entries are made 
in it from the Memorandum Book as credit 
sales occur. Purchases and sales for cash are 
not entered in the JDay Books. 

The Journal is employed to receive and ar¬ 
range in Debtor and Creditor form a few trans¬ 
actions which do not affect cash and are not 
purchases or sales. Such items are discounts 
allowed or received and intere.st charged on 
capital. The Journal is also useful for arrang¬ 
ing the adjusting entries between the various 
accounts at the close of the year, when it is 
desired to ascertain the actual profit or loss 
on each. The rule to be observed in Journal¬ 
izing, and, in fact, in making all bookkeeping 
entries, is that the account which receives is 
Debtor and that which gives is Creditor. It is 
sometimes difficult, as in the case of discounts 


received or allowed, or of interest charged, to 
see readily which account does receive, and in 
these cases the rule that losses aie debited may 
be helpful. The items are posted to the cor¬ 
responding sides of Ledger accounts. 

The object of the Ledger is to collect and 
arrange the various transactions under their 
proper heads --a separate account being opened 
for each class of transactions, as for each of the 
different kinds of ci*op cultivated, or stock kept; 
so that at the end of the year each account will 
contain the whole of the transactions relating 
to it, whether these have been expenses for the 
benefit of the crop, or results accruing in the 
pi’oduce of the crop. These are arranged on 
either side of the folio, or open leaf, and are 
termed the Debtor ami Creditor sides of the 
account; and a comparison of the totals of these 
sides, of course, det(Uinincs whether the tians- 
actions of that paiticiilar account have been 
profitable or otherwise. The term Debtor 
means one who owes money or who is indebted 
for something, and the tcini t^reditor is one 
to whom money or a debt of some kind is 
due. These terms are corret;tly applicable to 
a farmer’s accounts. L’or payments on behalf 
of a crop, the crop is indebted, and these are 
entered on the Debtor or Dr. side in the ledger 
HC(.*ount of the crop. Similarly, for the lesults 
of sales of the crop someone is indebted to the 
crop, which is thus (keditor; the crop account 
is therefore (sn^dited with the amount, that is, 
the entry is made on its Creditor oi* Cr. side. 

The number of accounts in the ledger will 
depend mainly on the farmer himself. If he 
wishes to keep the number as few as possible, 
the wdiole of tne root crops may be included in 
one a(5count, and all the grain crops in another; 
in which case the same course might be adopted 
with the Labour Book and the ISalcs and Pur¬ 
chases Books, two columns there sei’ving for all 
the root and grain ciops. In the case we are 
describing, in addition to accounts for the per¬ 
sons with w'houi there are credit transactions, 
there will be accounts for (kipital invested in 
the farm, Wheat, Clover, Carrots, Mangels, 
Potatoes, Horses, Cattle, Sheep, Pigs, Imple¬ 
ments, Manures, Feeding - stuffs, Bent, Taxes 
and Insurance, General Expenses, and House¬ 
hold and Personal Exj)enses. It will be observed 
in the Ledger that several of the crops have 
two a(?counts. Wlieat and some others liave 
an account for 1907 and one for 1908. The 
object foi* this division is to ascertain the profit 
on any one year’s crop. It will often happen 
that before the crop of 1907 has been realized 
certain exj)en8eH will have been incurred on 
the 1908 crop. The desire being to keep these 
years separate, two accounts are opened, and 
to each year is debited or ci'edited, as the case 
may be, the expenses and the realizations. 
When the 1907 crop has been finally disposed 
of, the balance is transferred to the Piofit and 
Loss Account. The Household and Personal 
Expenses Account has, strictly speaking, no 
connection with the accounts of the farm. 
Other business men ‘draw’ cash for private 
use, but farmers rarely keep their private and 
business moneys separate, with the result that 
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they have no knowledge of the amount of 
their expenditure for purposes unconnected 
with their farm. Business men without private 
means live, of course, on the profits of their 
business, but farmers are apt to look upon 
their profits as being only what is left after 
the expenses of living have been defrayed; 
and it no doubt often happens that one thinks 
of his farm as an unprofitauble business, because 
he has a difficulty in meeting his liabilities, 
when there is, in fact, a substantial profit of 
which he is unaware, because he keeps no 
accounts to tell him of it, and his personal 
expenses are much in excess of his estimate of 
them. After a few remarks on the Inventory 
of Stock at the close of the year, we shall pro¬ 
ceed to give an example of the mode of working 
the Cash Book, Sales and Purchases Books, 
Journal, and Ledger, by copying a few pages 
from the form we recommend. 

It will be remembered that the farmer was 
supposed to have taken possession of a farm 
already furnished, so to speak, paying his prede¬ 
cessor the full market value of all his stock and 
cultivation. He then prepared a Balance Sheet, 
as shown in the example on p. 27, stating 
the value of his various assets and their total 
value. Now, at the end of the year, he must 
just consider himself in the position which 
he replaced when he took possession; he must 
ascrertain the market value of all his stock— 
what he could sell were he to leave the farm at 
tliat time. To do this equitably he may procure 
the assistance of some friend on whose judg¬ 
ment he can rely, or of some valuer accustomed 
to such work. This, however, is not essential. 
Every farmer ought to be able to make a fair 
valuation of the stock and crops of his farm. 
In the case of an evenly-stocked farm there is 
little to be urged against the practice of valuing 
live stock of tlie same class and age at the same 
amount per head each year. Implements and 
machinery need not be valued annually. If 
they are well cared for, and the cost of new 
stock purchased during the year be added to 
the previous value, a reduction of 10 per cent 
for wear will result in most cases in a very close 
approximation to the value. The value thus 


obtained should be entered in an Inventory, and 
thence transferred, as if received, to its appro¬ 
priate place in the various accounts which it 
concerns; to the credit side, of course, of those 
which are being closed for the past year, for it 
is a payment by them into the farmer’s pocket; 
and to the debtor side of those which are being 
opened for the year to come, for it is as if 
immediately invested again for tAeir benefit. 

The following statement shows the form in 
which the Inventory, at the end of each year, 
of the stock then on the farm, should be drawn 
up so as to balance the accounts and enable a 
!lE^lance Sheet to be prepared. 

The Cash Book, Day Books, and Ledger 
should be written in a clear, bold band. 
When opening his books the farmer must refer 
to his Balance Sheet. The assets are entered 
each on the Di*. side of its proper account in the 
Ledger, and the liabilities on the Or. side. 

Having made all the entries to the proper 
ledger accounts from the Balance Sheet, we 
now proceed to carry a set of transactions 
through the var ious books. These are the Cash 
Book, Purchases Book, Sales Book, Journal, and 
Ledger. It is most important that all entries 
be correctly made. The details of these trans- 
a(5tions are to be found in the Memorandum 
Book on p. 20. 

The fanner having just taken the farm in 
this instance, practically all his entries ai’e for 
pui*chases. In making the entries we refer to 
the Meinonindum Book. The sum of £1081, 
3.1. 8cl. in bank and £10 retained in hand repre¬ 
sents the balance of cash after paying for* the 
assets taken over on entering the farm. These 
sums are entered on the receipts side of Cash 
Book, in the bank and cash columns respectively. 
The other entries call for no explanation beyond 
directing attention to the fact that the cash 
drawn from bank on April 18th is entered on 
both sides, becjiuse the balance at bank is re¬ 
duced by £30 and the cash in hand is increased 
by that amount. Again, Evans’s cheque is en¬ 
tered at the time of receipt in the cash receipts 
column, and when paid into the bank is again 
entered, this time on both sides. 

In the Ledger, which we proceed to describe, 


An Inventory of Live and Dead Stock, on Mount Farm, which I have this day pur¬ 
chased from the outgoing Tenant, C. A. Jones, and paid for by cheque. 

1st April, 1907. 


Horses 


A riding horse, fit for farm work, with saddle and bridle ... 
No. 1 pair, Tom ... 

Bob ... 

No. 2 pair, Captain 
Charlie 

No. 3 pair, Stirling (old) 

Smart ... 

No. 4 pair, Music ... 

Colonel 


Carry forward 


£3.5 

0 

0 

30 

0 

0 

30 

0 

0 

22 

0 

0 

12 

0 

0 

18 

0 

0 

21 10 

0 

21 

0 

0 


£ a. d. 
32 0 0 

65 0 0 

32 0 0 

30 0 0 

42 10 0 


£ «. d. 


221 10 0 
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Brought forward ... 

Implements Harness, four pair cart and plough harness (old and worn) 

Corn chest. 

4 ploughs with draught-trees . 

7 carts, old and worn . 

7 framed carts for harvest .. . 

A rig . 

Roller . 

Turnip drill (old). 

2 cultivators . 

6 horse-hoes and drill-harrows. 

4 pair iron harrows and draught-trees. 

One pair of seed harrows . 

Iron rake, cart jack, &c. 

Grass and clover seed sowing machine . 

Potato washers . 

Potato steamer and apparatus. 

38 com staddles and wooden rails . 

Chaff machine and fittings . 

Corn crusher . 

Fanner and 7 sieves . 

2 large pickling tubs . 

120 sacks, at l.«. 

Weighing machine and weights . 

Bushel and roller. 

Sack barrow, shovels, &c. . 

Cattle... A cow (red) . 

At5ow(roan) . 

4 two-year-old steers . 

A hay-cutting knife . 

Iron stall chains. 

Barrows, baskets, and forks . 

Sheep Stock 100 wethers . 

A cake crusher . 

4 turnip cutters 

Sheep nets and stakes . 

Pig Stock... Sow and 3 pigs (black). 

White sow and 2 pigs . 

Spotted sow and 7 pigs. 

11 breeding sows. 

22 porkers. 

A boar . 

Iron trough . 

10 earthenware troughs. 

Wheat ... Value of cultivation in Nos. 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 
and 23 fields, 140 acres, at 12«., as under:— 

Once ploughed . 8.s. per ac. 

Three times harrowed, at 8d. 2.v, ,, 

Drilling . 2.v. ,, 

- 12«. 

Seed, 280 bushels, at 4.s-. (2 bushels i»er acre). 

Wheat .. Half the cultivation and manure expended the previous year on 
land when in roots, that quantity being assumed as still remain¬ 
ing in the land (100 acres at £4) . 

Value of manure dropi)od by sheej) on 40 acres of land under 
clover the previous year . 

Clover. Seed sown in Nos. 2, 8, 14, and 20 fields, 40 acres. 

Tumipe ... Cultivation up to this date, for benefit of this crop. 

Carrots ... Cultivation up to this date; ploughing and harrowing . 

Potatoes ... Cultivation; ploughing and harrowing . 

Seed potatoes in barn, 104 sacks at 5«. . 

Mangels ... Cultivation; ploughing and harrowing . 

Manures ... Unexhausted manure value of feeding-stuffs consumed on the farm 

Qen.Acct.... Straw . 

Few shrubs in garden . 
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From this Inventory the followinff Balance Sheet would be prepared and would include 
the Cash in bank and on hand. 


Balance Sheet as at Ist April, 1907 


Capital 


LlABILlinCS. 


Assets. 

Wheat—(1) Cultivation in fields, as per 

Inventory . 

(2) Half the cultivation and 
manure on roots, 100 acres, per 

Inventory . 

Clover, seed sown in fields, per Inventory 
Turnips, cultivation to date, •• 
Carrots, n ,, 

Potatoes: cultivation, ploughing, and 

hoeing, per Inventory. 

Mangels: cultivation, ploughing, and 

hoeing, per Inventory. 

Manures, unexhausted manure, per In 

ventory . 

General account: straw and shrubs, per 

Inventory. 

Cattle, as per Inventory. 

8heep, m . 

Pigs, n . 

Horses, m 

Implements, n . 

Cash in bank, .£10S1 3 8 

M hand, . 10 0 0 


£ d. 

140 0 0 


440 0 0 
25 5 0 
8 0 0 
11 12 0 

42 0 0 

14 0 0 

130 9 0 

24 1 10 
89 18 6 
179 10 0 
102 5 0 
221 10 0 
284 5 0 


1091 3 8 
2810 0 0 


the debtor and creditor sides of the account arc 
entered on the different sides of the folio. 

We do not particularize in the ledger, but 
merely enter in one line, as tersely as possible, 
the fact of payment, or receipt, as it may be, 
referring (in the column immediately before the 
money column) to the page in the Cash Book or 
Day Book where the entry was made, for all 
particulars connected with the transaction. All 
payments entered in the Cash Book are trans- 
lerred or posted to the Dr. side of their respec¬ 
tive ledger accounts, and all receipts to the 
Cr. side. Each money transaction affects either 
cash or bank account and one other account. 
Whenever cash is received or paid, some account 
gives or receives value; two entries are thus 
required for each transjiction, one in the Cash 
Book and one on the emposite side in the ledger 
account concerned. This is accomplished by 
first making the entry in the Cash Book and 
afterwards posting it in the way we have de¬ 
scribed. (.ash purchases or sales are posted to 
the accounts which received or supplied the 
things paid for. In transfictions of this kind 
the name of the person traded with need not 
be entered in the Cash Book. Payments or 
receipts for goods or stock entered in the Day 
Books must be posted to the persons’ accounts 
in the Ledger. We shall now ledgerize all the 
transactions that have been inserted in the 
Cash Book, so that the mode of working may 
be seen. 

When posting items to the ledger the rule 
to be observed is that payments are posted 
to the Dr. side and receipts to the Cr. side. 
The first items to be entered are, as previously 
stated, the liabilities and assets from the Balance 
Sheet. An account is opened, each on a separate 
folio, for each of these. The Cash Book entries 


are next dealt with in order. After having 
entered an amount we place in the folio column 
of the Cash Book the number of the Ledger 
folio to which the amount has been posted. The 
number of the (Jash Book folio is also inserted 
in the Ledgei- folio column. By means of these 
folio numbei’s the origin of any ledger entry 
can be readily found or the posting of an entry 
be ti’aced in the Lodger. We need not describe 
any further entries in words, but may remark 
that as the (/’ash Book contains the cash account 
and bank account, transactions which afiect 
these accounts only are not posted. Such trans¬ 
actions are payments of cash or clieques into 
bank, and the cashing of chec{ueH payalde to 
‘self’. When dealing with entries recording 
the piyment of wages, the D'lbour Book must lie 
referred to, and the amounts at the foot of the 
columns posted to tlieir proper accounts. The 
total of these amounts is, of course, the sum 
entered in the cash book. 

The Djiy Book entries are posted in a similar 
manner, the amounts in the Purchases Book 
to the credit of the persons’ accounts, and those 
in the Sales Book to their debit. The amounts 
in the analysis columns .are not necessarily 
posted until the end of the year, when their 
totals ai’e transferied, those from the Purchases 
Book to the Debtor side, and those from the 
Sides Book to the Creditor side of their respec¬ 
tive accounts, the names of which appear at 
the heads of the columns. The double entry 
is thus obtained without the trouble of posting 
each item twi(;e, except in the case of entries 
in the Mucellaneom column. A note is made 
at the foot of the page showing the accounts 
to which the lattei* are to be transferred and 
the amounts. We now proceed to make the 
entries in proper form. 
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PURCHASES BOOK 


Date. 

Name and Particulars. 

Fo. 

In. 

Amount. 

Manures. 

Feeding- 

stuffs. 

Cattle. 

Sheep. 

Miscel¬ 

laneous. 

1907. 

■ 

J. Mobrib & Co. 

33 


£ s. d . 

£ s . d . 

£ 5, d. 

£ 8. d. 

£ 8. d. 

£ 8 . d . 

April 3 

4 tons steamed bone meal 



15 0 0 

15 0 0 






J. CULLIMOBK 

36 








.1 3 

1 ton potatoes at £4, 15s. per ton 



4 15 0 





4 15 0 


Sutton & Co. 

34 








May 4 

Grass and clover seeds . 



28 0 0 





28 0 0 


Griffin & Co. 

35 








June 1 

10 tons sux)orpliosphate at £3 ... 



30 0 0 

30 0 0 






Jab. Smith 

27 








Oct. 24 

50 lambs . 



70 0 0 




70 0 0 



J. Morris & Co. 

33 








Nov. 29 

2 tons Bombay cake at £4, 10s. ... 



9 0 0 


9 0 0 





Griffin & Co. 

35 








n 29 

8 tons basic slag at 505. per ton ... 



20 0 0 

20 0 0 






J. Morris & Co. 

33 






1 


Dec. 7 

2 tons linseed cake at £8 per ton 



16 0 0 

1 

16 0 0 

1 




Other purchases during the year : 

Horse. 

Sheej) ... . 

Cattle . 

Feeding-stulfs . 

Manures . 

Seed. 



25 0 0 
700 0 0 
a50 0 0 
220 0 0 
140 0 0 
28 2 6 

1 

140 0 0 

220 0 0 

350 0 0 

700 0 0 

25 0 • 

28 2 6 





1655 17 6 

205 0 0 

24^ 0 0 

3.50 0 0 

770 0 0 

85 17 6 


Analysis of Miscellaneous Column;—Horse a/c, £*25; I’otatoes a/c, £*4, 15*.; 

Clover a/c, 1908, £28; Oats a/c, 1908, £28, 25. (W. = £85 17 6 

SALES BOOK 


Date. 

Name and Particulars. 

Fol. 

Amount. 

Cattle. 

Sheep, 

Pigs. 

Potatoes. 

M iscel- ' 
laueous. 

1907. 



£ 8. d. 

£ 8. d. 

£ 8. d. 

£ 8, d. 

£ s. d. 

£ 8. d. 


C. Evans 

37 







April 20 

12 porkers at £2, IO 5 . each 


30 0 0 



30 0 0 




J. Nash 

28 







May 16 

70 sheep . 


130 0 0 


130 0 0 





A. Brown 

30 







Nov. 12 

80 tons potatoes at £3 per ton 


240 0 0 




240 0 0 



Greenwood & Co. 

29 







.. 24 

270 qrs. wheat at 35a. per quarter 


472 10 0 





472 10 0 


J. Cbkbswkll 

26 




1 



.. 29 

4 tons hay at £4 per ton. 


16 0 0 




! 

16 0 0 


J. Corner 

31 





1 


Deo. 18 

20 tons carrots at £4 per ton . . 


80 0 0 




1 

80 0 0 


J. Nabh 

28 




i 



.. 18 

6 bullocks . 


122 0 0 

122 0 0 


i 



1908. 

Greenwood & Co. 

29 







Jan. 20 

40 qrs. wheat at 34a. per quarter 


68 0 0 





68 0 0 


J. Crksswell 

26 







I. 20 

10 pigs at £4, 10a. each . 


45 0 0 



45 0 0 




A. Brown 

30 



1 




.. 27 

20 tons potatoes at £4 per ton ... 


80 0 0 




80 0 0 



J. Cresswell 

26 







II 29 

30 sheep at £2 each . 


60 0 0 


60 0 0 





Other sales during the year;— 

Cattle. 


350 0 0 

350 0 0 






Sheep.. 


1020 0 0 


1020 0 0 





Pigs . 

1 

34 0 0 



34 0 0 






2547 10 0 

472 0 0 

1210 0 0 

109 0 0 

320 0^ 

686 10 0 


Analysis of Miscellaneous Column:—Wheat (1907) a/c, £540, 10#.; Clover (1907) a/c, £16; 

Carrots a/c, £80 . = £636 10 0 

29 
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Accounts 


JOUKNAL Dr. Cr. 


1907. 1 



Folio. 

£ 

8. 

d. 

£ 

8. 

d. 

June 

1 

Sutton & Co . 

Dr. 

34 

1 

8 

0 






To Diacuunt . 


23 




1 

8 

0 

1908. 










March 

31 

Interest (Year Interest on Capital) 

Dr. 

24 

140 

10 

0 






To Capital . 


1 




140 10 

0 

,, 

31 

Horses ... 

Dr. 

17 

85 

0 

0 






To Clover (feed). 


5 




85 

0 

0 

n 

31 

Wheat (11K)8). 

Dr. 

3 

21 

0 

0 






To Wheat (1007) (seed). 


2 




21 

0 

0 

II 

31 

Sundry Accounts, vhs.:— 

Dr. 










Potatoes (l‘K)7). 


10 

10 

0 

0 






(1J)08). 


11 

25 

0 

0 






Mangels ... . 


12 

10 

0 

0 






Turnips (1<K)7) . 


7 

56 

0 

0 






1. (HK)8) . 


8 

15 

0 

0 






Wheat (1W) . 


2 

15 

0 

0 






1. (1908) . 


3 

.50 

0 

0 






Oats . 


4 

45 

0 

0 






Clover (1007) . 



9 

0 

0 






Carrots 


0 

5 

0 

0 






To Horses . 


17 




240 

0 

0 

ti 

31 

Sundry Accounts, viz.:— 

Dr. 










Potatoes (1007) . 


10 

28 

0 

0 






Mangels 


12 

24 

0 

0 






Turnips (1007) . 


7 

100 

0 

0 






Carrots 


0 

15 

0 

0 






To Manures . 


13 




167 

0 

G 

•1 

31 

Sundry Accounts, viz.: — 

Dr. 










Horses . 


17 

73 

0 

0 






Cattle . 


14 

30 

0 

0 






Sheep . 


lf> 

67 

0 

0 






Pigs . 


1(J 

14 

0 

0 






Manures (for manure value) 


13 

61 

0 

0 






To Feeding-stuffs . 


18 




245 

0 

0 

fi 

31 

Wheat (1908) . 

Dr. 

3 

130 

0 

0 






To Sundry Accounts, viz.; — 











Potatoes (P)07) . 


10 




41 

0 

0 



Mangels ... 


12 




24 

0 

0 


• 

Carrots ... . 


0 




15 

0 

0 



Turnips (1907) . 


7 




50 

0 

0 

«» 

31 

Oats . 

Dr. 

4 

130’ 

"'6 

0 






To Turnips (1007) . 


7 




130 

0 

0 

II 

31 

Capital . 

Dr. 

1 

222 

10 

0 






To Household expenses ... 


22 




222 

10 

0 

II 

31 

Rent (Accrued) . 

Dv. 

25 

202 

10 

0 






To Landlord . 


32 




202 

10 

0 

11 

31 

Proflt and Loss Account 

Dr. 

38 

952 

13 

4 






To Sundry Accounts, viz. : -- 











Turnips ... . 


7 




74 

0 

0 



Mangels. 


12 




51 

0 

0 



Manures . 


13 




120 

9 

0 



Implements . 


10 




(>4 

r> 

0 



General Account . 


20 




32 16 10 



General Expenses . 


21 




26 

2 

6 



Interest ... 


24 




140 10 

0 



Rent, Rates, and Taxes 


2.5 




443 10 

0 

II 

31 

Sundry Accounts, viz. ;— 

Dr. 










Wheat . 


2 

16 

10 

0 






Clover . 


.5 

41 

15 

0 






Carrots . 


0 


8 

0 






Potatoes. 


10 

226 

5 

0 






Cattle . 


14 

370 

15 

0 






Shoe]) . 


15 

438 

10 

0 






Pigs . 


16 

18 

15 

0 






Discount. 


23 

1 

8 

0 






To Profit and Loss Account ... 

... 

38 




1167 

6 

0 

. It 

31 

Profit and IjOss Account . 

Dr. 

38 

214 

12 

8 






To Capital Account for net profit 


1 




214 

12 

8 




















Accounts 
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LEDGER 


\ j)r. Capital Or. 1 


1908. 


Fo. 

£ s. d. 

1 ^ 

«. d. 

1907. 


Fo. 

£ s. d. 

£ «. d. 

Mar. 31 

31 

To Household Ex¬ 
penses . 

II Balance Capital 


222 10 0 
2942 12 8 

3165 

2 8 

April 1 

1908. 

By Sundries as per 
Balance Sheet 


2810 0 0 






Mar. 31 

II 31 

II Interest. 

II Profit and Loss 
a/c, Net Pro¬ 
fit for year ... 


140 10 0 

214 12 8 

3165 2 8 















3165 

2 8 





3165 2 8 






April 1 

II Capital b/d ... 



2942 12 8 


2 Dr. Wheat (1907) Or. 2 


1907. 


Fo. 

£ 


d. 

£ 


d. 

1908. ' 


Fo.' 

1 ^ 

«. 

d. 

£ «. 

d. 

April 1 

To Capital. 


140 

0 

0 




Mar. 31 

By Sales. 


540 10 

0 



!i 1 

n Capital. 


440 

0 

0 




1 . 31 

1 , Wheat (1908) 


21 

0 

0 












II 31 

II Stock in han<l 







100b 

Mar. 31 

II Wages . 


.50 

0 

0 





c/d. 


100 

0 

0 

661 10 


II 31 

II Horses . 


15 

0 

0 











II 31 

II Profit and Loss 


16 10 

0 
















— 

— 

661 

10 

0 















661 

jO 

0 







661 10 

0 

April 1 

II Stock b/d . 





100 

0 

0 









3 Dr. 


Wheat (1908) 


Or. 3 




Fo.' 

£ ». d. 

Mar. 31 

To Wages . 


25 0 0 

II 31 

„ Wheat (1907) 


21 0 0 

II 31 

II Horses . 


50 0 0 

II 31 

II Sundry Crop 




Accounts ... 


130 0 0 

April 1 

II Balance b/d ... 




£ 

«. d 

226 

0 0 



220 0 0 
226 0 0 


1008. 
Mar. 31 


By Balance c/d... 


£ i. d. 


& a. 
226 0 


226 0 n 


4 Dr. Oats (1908) Or. 4 

















Qj 













































































9 
















6 Dr. Clover (1907) Cr. 6 


1907. 
April 1 

1908. 

To Capital. 

Fo. 

£ «. d. 
25 5 0 

£ «. d. 

1908. 
Mar. 31 
1. 31 

By Sales. 

II Horses . 

Fo. 

£ d. 

16 0 0 
85 0 0 

£ 9 . d. 

101 0 0 

Mar. 31 

II 31 

I. 31 

II Wages . 

II Horses . 

II Profit and Loss 


25 0 0 

9 0 0 
41 15 0 

101 0 0 















101 0 0 


101 0 0 


o a. 
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Accounts 


6 Dr. 


Clover (1908) 


Cr. 6 


1908. 
Mar. 31 

To Purchases. 

Fo. 

£ 8. d. 

£ 8. d. 
28 0 0 

1908. 
Mar. 31 

By Balance c/d ... 

Fo. 

£ 8. d. 

£ 8. d. 
28 0 0 

April 1 

fi Balance b/d ... 



28 0 0 







7 Dr. Turnips (1907) Cr. 7 


1907. 

' 


£ 8. d. 

£ 8. d. 

1908. 


Fo. 

£ 8. d. 

£ 8. d. 

April 1 

To Capital. 

poT 

8 0 0 


Mar. 31 

By IVlieat (1908) 


.50 0 0 


1908. 





rr 31 

It Oats . 


130 0 0 


Mar. 31 

II Wages . 


90 0 0 


n 31 

II Profit and Loss 


74 0 0 


„ 31 

II Horses . 


m 0 0 






204 0 0 

M 31 



100 0 0 








1 II Manures . 



2.54 0 0 










2.54 0 0 





2.54 0 0 


8 Dr. Turnips (1908) Cr. 8 


1908. 
Mar. 31 

To Horses . 

Fo. 

£ 8. d. 

£ *•. d. 
1.5 0 0 

11KJ8. 

Mar. 31 

By Balance c/d ... 

Fo. 

£ 8. d. 

£ 8. d. 
15 0 0 

April 1 

II Balance b/d .. 



1.5 0 0 







9 Dr. 


Carrots 


Cr. 9 


UK)7. 


Vu. 

£ 8. d. 

£ s. d. 

1908. 


Fo. 

£ 8. d. 

April 1 

To CapibU . 


11 12 0 


Mar. 31 

By Sales. 


80 0 0 

1008. 





I, 31 

II Wheat (1908) 


15 0 0 

Mar. 31 

II Wjvges . 


10 0 0 






1 . 31 

II Horses . 


.5 0 0 






.1 31 

II Manures . 


15 0 0 






II 31 

II Profit and Loss 


.53 8 0 










95 0 0 









95 0 0 






to Dr. 


Potatoes (1907) 


Cr. to 


1907. 


Fo. 

£ 8. d. 

£ 8. d. 

1008. 

" 

Fo. 

£ a. d. 

April 1 

To (,^ai>ital . 


42 0 0 


Mar. 31 



320 0 0 

1908. 





M 31 

I, Wheat (1908) 


41 0 0 

Mar. 31 

II Purchases. 


4 15 0 






II 31 

II Wages . 


50 0 0 






I. 31 

II Horses . 


10 0 0 






.1 31 

II Manures . 


28 0 0 






.1 31 

II Profit and Loss 


22G 5 0 










3G1 0 0 









© 

o 






II Dr. 


Potatoes (1908) 


Cr. 11 


190a 



. £ s. d. £ 

8 . 


1908. 1 

1 

Fo. 

£ 8 . d.| 

Mar. 31 

To Horses . | 

Fo.j 

25 

0 

0 

Mar. 3i 

By Balance c/d... 


1 

April 1 ' 

H Balance b/d... 


2S 

0 

ol 




1 
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Accounts 


16 Dr. Pics Cr. 16 


lfK)7. 

1 

IFo. 

£ 8. d. 

£ s. d. 

1908. 


Fa 

£ s. d. 

£ 8 . d . 

April 1 


102 5 0 


Mar. 31 

By Sales. 


109 0 0 





•1 31 

ti" Stock in hand 




1908. 
Mar. 31 

n WagGB . 


2;5 0 0 



c/d. 


51 0 0 1 

160 0 0 

„ 31 

If Feeding-stuffs 


14 0 0 






M 31 

It Profit and Liwa 


18 15 0 











160 0 0 










1()0 0 0 





160 0 0 

April 1 

11 Balance b/d ... 



51 0 0 







17 Dr. 


Horses 


Cr. 17 


1907. 


Fo. 

£ 8. d. 

£ 8. d. 

1908. 1 

By Sundry Crop | 

Fo. 

£ 8. d. 

£ 8. d. 

April 1 

To Ca]>ital . 


221 10 0 


Mar. 311 



240 0 0 


.. 17 

1908. 

Mar. 31 

M (’ash . 


0 5 0 


1 

.. 31 i 

a/c. 1 

n Stock in hand 




II Purchases. 


25 0 0 



c/d. 


164 15 0 

404 15 0 

I, 31 

II Feoding-stuffs 


73 0 0 






.. 31 

„ Clover(1907) 


85 0 0 

404 15 0 



















404 15 0 





404 15 0 

April 1 

II Balance b/d ... 



164 15 0 







18 Dr. Febuing-stuppb ■ Cr. 18 


1908. 
Mar. 31 

To Purchases. 

Fo. 

£ 8. d. 

£ 8. d. 

245 0 0 

1908. 
Mar. 31 

By Sundry a/c ... 

Fo. 

£ 8. d. 

£ 8. d. 

245 0 0 












19 Dr. Implements Cr. 19 


1907. 


Fo. 

£ s. d 

£ 8. d. 



Fo. 

£ 8. d. 

£ 8. d. 

April 1 

To (’apital. 


284 5 0 


Mar. 31 

By Stock in hand 




1009 






c/d . 


226 0 0 


Jan. 6 

II Cash . i 


6 0 0 

290 5 0 

„ 31 

II ProfitandLoss 


64 5 0 

290 5 0 





290 5 0 





290 5 0 

Aijril 1 

II Balance b/d ... 



226 0 0 







20 Dr. 


General Account 


Cr. 20 
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21 Br, Gbnebal Expenses Cr. 21 


1907. 


Fo. 

£ 

ir. 

d . 

£ 

«. 

d . 

1908. 


Fo. 

£ 9 . d . 

£ 

«. 

d . 

April 3 

To Cash . 


0 

2 

6 




Mar. 31 

By Profit and Loss 



26 

2 

6 

1008. 
















Mar. 31 

II 11 . 


26 

0 

0 













1 


— 

— 

26 

2 

6 














26 

2 






=L 



22 Dr. Household and Personal Expenses Ct. 22 


1907. 


Fo. 

£ 9. d. 

£ 9. d. 

1908. 


Fo. 

£ «. d. 

£ s. d. 

April 30 

To Cash . 


12 10 0 


Mar. 31 

By Capital. 



222 10 0 

1908. 










Mar. 31 

II II . 


210 0 0 











222 10 0 










222 10 0 





222 10 0 


23 Dr. 


Discount 


Cr. 23 



Fo. 

£ 9. d. 

IIHHH 

1907. 


Fo. 

£ 9. d. 

£ a. d. 

To Profit and Loss 



18 0 

June 1 

By Sutton k Oo. 



18 0 











24 Dr. Interest Cr. 24 


1908. 


Fo. 

£ 8. d. 

£ 9. d. 

1908. 


Fo. 

£ «. d. 

£ 8. d. 

Mar. 31 

To Capital. 



140 10 0 

Mar. 31 

By Profit and Loss 



HO 10 0^ 


25 Dr. Rent, Rates, Taxes, and Insurance Cr. 25 


1907. 


Fo. 

£ «. rf. 

£ s. d. 

1908. 


Fo. 

£ 8. d. 

£ 9. d. 

Nov. 1 

To Cash . 


202 10 0 


Mar. 31 

By Profit and Loss 



443 10 0 

1908. 










Jan. 9 

.. 


3 10 0 







Mar. 31 

II •• 


0 0 







1. 31 

II Landlord . 


202 10 0 











443 10 0 










443 10 0 





443 10 0 


26 Dr. 


J. Gbesbwell 


Cr. 26 


1907. 
Nov. 29 
ltM)8. 
Jan. 20 
. .. 29 


To Hay . 

ti Pigs . 
It Sheep. 




Pm 



In 



ill 

mi 


D 


It Balance b/d ... 


1908. 
Jan. 20 
Mar. 31 


By Cash. 

M Balance o/d. 


Fo. 


£ 

a. 

rf. 

61 

0 

0 

60 

0 

0 


121 0 0 


121 0 0 
121 0 0 


GO 0 0 


121 0 0 


April 1 



































86 


Accounts 


27 Dr. 


J. Smith 


Cr. 2Y 


To Balance c/d ... 

Fo. 

£ 9 . d . 

£ 8 . d . 
70 0 0 

1907. 
Oct. 24 

By Sheep . 

Fo. 

£ 8 . d . 





loas. 
A]iril 1 

II Balance b/d... 




1908. 

Mar. 31 


£ d. 

70 0 0 


70 0 0 



29 Dr, 


Gkeknwood & Co. 


Cr. 29 


1907. 
Nov. 4 

1JK)8. 

Jan. 20 

To Wheat . 

Fo. 

£ ft . d . 

472 10 0 

r.8 0 0 

£ a . d . 



.540 10 0 









540 10 0 


1907. 
Nov. 29 
1908 ' 

Jan. 27 

By Cash . 

Fo. 

£ 8. d. 1 

472 1 0 0 i 

(>S 0 0 { 

£ *•. d. 



510 10 0 






' 


ii 

540 1 0 0 


30 Dr, A. JiuowN Cr. 30 


1907. 


Fo. 

£ 

s. 

d. 

£ 

8. 

d. 

1907. 


Fo. 

£ 


'rf.l 

£ 

8 . 

d. 

Nov. 12 

To Potatoes . 


240 

0 

0 




l>ec. 7 

By Cash . 


240 

0 

t) 




1908. 









1908. 









Jan. 27 

M 11 . 


80 

0 

0 

320 

Q 

0 

Mar. 31 

II Balance c/d ... 


80 

0 

0 

320 

0 

0 




















320 

0 

0 







320 

0 

_0 

April 1 

II Balance b/d ... 





80 

0 

0 









31 Dr. J. Corner Cr. 31 


1907. 


Fo. 

£ f. d . 

£ K. d . 

1907. 

-- 

Fo. 

£ «. d . 

£ i.-. rf. 

Dec. 18 

To Carrots. 



80 0 0 

Dec. 2G 

By Cash . 



80 0 0 


32 Dr. Landlord Cr. 32 


1008. 
Mar. 31 

To Balance. 

Fo. 

£ 8 . d . 

£ 8 . d . 

JM2 10 0 

1908. 

Mar. 31 

By Rent. 

Fo. 

£ 8 . d . 

£ 8 . d . 

202 10 0 






II 31 

II Balance b/d .. 



202 10 0 


33 Dr. J. Morris & Co. Cr. 33 


1907, 


Fo. 

£ 

«. 

d. 

m 

D 

B 

1907. 


Fo. 

£ 

8 . 

d. 

£ 

8. 

d. 

May 2 

To Cash . 


15 

0 

0 




April 3 

By Manures . 


15 

0 

0 




Dec, 15 

It II . 


25 

O 

El 




Nov. 29 

It Feeding'Stuffs 


9 

0 

0 








— 

— 

KOI 



Dec. 7 

It II 


IG 

0 

0 










ill 







— 

— 

40 

0 

0 







40 

0 

1 







40 

0 

0 
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38 Dr. Profit and Loss Account Cr. 38 

1908. Fo. £ rf. £ «. d. 1908. Fo. £ «. d. £ *. d. 

Mar. To Turnips. 74 0 0 Mar. 81 By Wheat . 16 10 0 

M 31 ti Mangels. hi 0 0 i« 31 ■■ Clover . 41 15 0 

II 31 II Manures . 120 0 0 u 31 n (Wrots. 53 8 0 

11 31 II Implements... , 64 5 0 h 31 u Potatoes . 226 5 0 

II 31 II General Ac- " ’ll *' Cattle . 370 15 0 

count . 32 16 10 II 31 II Sheep . 438 10 0 

fi 31 II General Ex- " *31 » Pigs . 18 15 0 

iienses. 26 2 6 h 31 n Iliscount . 18 0 

II 31 11 Interest. 140 10 0 - 1167 6 0 

II 31 11 Rent, rates, 

taxes, ami 

insurance .. 443 10 0 | 

- 952 13 4 

fi 31 II Balance (profit 

transferred to I 

Capital) . 214 12 8 |_ 

1 167 6 0 1 1167 6 0 
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Accounts 


Liabilitiks. 

Debts payable:— 

J. Smith 
Griffin & Co. 
Landlord 

Capital. 


£ 8. d. 

70 0 0 

3.5 0 0 

202 10 0 


307 10 0 
21)42 12 8 


32.50 2 8 


\ AT March 31st, 1908 

ASSETS. 

£ 

s. 

(/. 

£ 

8. 

d. 

Debts receivable;— 







J. Gresswell . 

60 

0 

0 




J. Nash . 

252 

0 

0 




A. Brown . 

80 

0 

0 






— 

— 

392 

0 

0 

Wheat -- 







ITiithrashed grain. 




100 

0 

0 

Cultivations and manures 







for benefit of this crop ... 




226 

0 

0 

Oats— 







Chdtivations and manures 







for benefit of this crop ... 




203 

2 

6 

Glover - 







Seeds sown ... 




28 

0 

0 

'rurnips— 







('ultivations, ploughing and 







harrowing . 




15 

0 

0 

1‘otatoes - 







ChiltivatioTis, ploughing and 







harrowing . 




25 

0 

0 

Manures— 







ITnoxhau.sted value of feed- 







ing-stufFs ... 




115 

0 

0 

General account—straw 

2.5 

6 

0 




11 shrubs ... 

3 

0 

0 





_ ... 

__ 

— 

28 

0 

0 

Cattle - - 







4 cows 

60 

0 

0 




30 two-year-old steers 

440 

0 

0 




Implements and utensils... 

20 

0 

0 





— 

...- 


520 

0 

0 

Sheep— 







180 wethers . 

310 

0 

0 




Utensils ami implements... 

10 

6 

0 






— 

— 

320 

0 

0 

Pigs 







3 breeding sows 

12 

0 

0 




Boar ... 

6 

0 

0 




18 porkers ... 

25 

0 

0 




Utensils . 

8 

0 

0 






— 


51 

0 

0 

Horses-- 







Biding hor.se, with saddle 







ami bridle 

20 15 

0 




No. 1 pair Tom and Bob 

45 

0 

0 




No. 2 pair ('a])tain and 







Dai.sy . 

40 

0 

0 




No. 3 pair—Stirling and 







Smart 

30 

0 

0 




No. 4 pair— Music and Col¬ 







onel . 

29 

0 

0 





Implements as per Inventory 
(^ash in bank... 

Cash in hand 


638 11 8 
107 13 6 


164 1.5 0 
226 0 0 


836 n 2 
1 3250 2 8 


The foregoing examples of how the various 
books are kept will, it is hoped, be found suf¬ 
ficient to enable anyone, though previously 
unacquainted with the art of bookkeeping, to 
commence. 

We have now to describe the closing of the 
acHJounts at the end of the year, and the pre¬ 
paration of the Profit and Loss Account, and 
the Balance Sheet. 

An Inventory of the live and dead stock, 
crops, cultivations, and all the farmer’s assets 
on or in the farm is prepared. The Cash Book 
and Day Books are entered up to date, and the 
items in these books are posted in the Ledger. 


Balancing the accounts consists of entering the 
values of any stock, cultivations, &c., shown in 
i the Inventory on the Creditor side of the ac- 
I counts to which they belong, and inserting the 
! difference of the totals of the two sides on the 
lighter one so as to balance them. Capital Ac¬ 
count is left until all the others are closed and 
, the Profit and Loss Account is prepared, for it 
I has to receive the balance of the latter account. 

Tlie Profit and Loss Account is prepared by 
carrying to it the balances of the various trading 
and expenses accounts. The former have on the 
! Debtoi’ aide the value of stock at the commence¬ 
ment of the year, and of purchases during the 
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year together with expenses incurred. On the 
Creditor side tliey have the value of sales during 
the year, and of stock in hand. The balance or 
diffeTence between the two sides is therefore 
profit or loss. No difficulty can arise in regard 
to the expenses accounts, their balances are 
plainly losses. Losses are transferred to the 
Mebtor and profits to tlie Creditf)r side. 

After all accounts have been adjusted and 
tlic net profit or loss ascertained for the year, 
the Trtffit and Loss Account is closed by a 
transfer of the balance to the Capital Account. 
Tf the year’s fanning has resulted in a profit, 
the credit side of the Prf)fit and Loss Account 
will be the greater, in whi(5h case tlie balance 
will be a tiunsfer to the credit side of the 
C’apital Account, thereby increasing the far- 
iiici’s Capital by the amount of the net profit. 
Tf the year’s working has resulted in a loss, the 
entry from the Profit and Loss Account will 
be transferred to tlie debit side of the Capi¬ 
tal Account, and the farmer’s Capibil will be 
decreased by the amount of the not loss. 

When a Private Expenses Account is opened 
for the farmer’s private drawings, in addition 
to the tJapital Account, this Private Account 
will be closed by a ti-ansfer to the debit of the 
Capital Account at the close of the financial 
year'. 

Tlie (Capital Account is next closed; its balance 
shows the amount of capital invested in the 
farm at the date of closing. A Pi'ofit and Los.s 
Account preymred in the manner just described 
gives a correct statement of the pi’ofits derived 
fi’oin eac;li single crop or cla.s.s of live stock. 
Such infonnation is very useful to the farmer*, 
as it enables him to see which crop or which 
class of live slock has been most profitable to 
him. To get this information it is necessiuy 
to distribute the cost of feeding-stuffs among 
the dilFerent classes of live stock, of manures 
to the variou.s cr'op.s, and of the di.sp().sal of the 
cro]>s to the live stock. These entries are first 
aiianged in the Journal as her e shown in the 
case of Hoi’scs, Feeding-stufi's, and Manures 
Accounts, and are then posted to the licdger 
Accounts before the values of stock in hand. 

When the Balance Slieet has been drawn out, 
the diflerence between the Assets and Lia¬ 
bilities will repi’esent the farmer ’s (Capital, and 
this amount should agree with tire balance 
shown in the Capital Account in the ledger. 

We must give an explanation of one otiicr 
account which usually appeal’s in a fai-mer’s 
books — that which i.s denominated the Un¬ 
exhausted Impi’ovements Account. More than 
one of these accounts may be opened, each being 
named after the year in which it is to expire. 
In the case above, improvements sirjrjrosod 
to last till the end of the lease, which has 
fifteen years to run, might liave their expenses 
entered in a 1922 IJnexliausted Improvements 
Account; but for other expenses, whose re¬ 
turns will not last so long, other accounts 
might be opened, naming them according to 
the date at which the benefit of the outlay 
in each may he expected to have disappeared. ■ 
And of course, the valuation, at the end of , 
each successive year, of the improvements speci¬ 


fied in these accounts will diminish with the 
lapse of time — they will dimmish as the period 
approaches when it is assumed that they will 
altogether expire. Every year, then, a portion, 
dependent upon the period which the account 
has yet to run—as in the above case, J, -J, 
or all (according as that period has 15, 9, 4, or 
2 years to run, or has just terminated), must be 
deducted from the whole amount on the Dr. 
side of the account, and credit taken for the 
remainder only in the inventory of tenant’s 
propert}" at the close of the year. 

Bills of Exchange play an important part in 
business at the present day, and sometimes 
enter into a farmer’s business transactions. 
They may be entei'ed in the Joui*nal, the entries 
being for* a Bill Payable, drawn, say, by James 
Williams—James Williams Dr. to Bill Payable, 
and for a Hill Receivable accepted by Williams 
—Bill Receivable Dr. to WilliaiiLs. 

We must add one word more. Farm ac¬ 
counts may be made as simple as is desired. 
If it be so desired, only five accounts miglit he 
opened in the ledger, and three only of these 
need appear in the balance slieet. ‘Grain crops’ 
might receive all payments and receipts on ac¬ 
count of wlieat, oats, barley, beans, &c. ‘Green 
crops ’ might receive all payments and receipts 
connected with the gi’owtb and consumption of 
turnips, (lover, &c.: thus it would receive ac- 
(;oiiuts of manure and live stock. ‘Horses’ ann 
‘ Rent and Taxes ’ would receive each its own 
spedal class of expenses, to be divided after¬ 
wards betw(‘en the corn and green crop ac¬ 
counts. And unexhausted improvements would, 
as we have already explairu^l, receive tlie ac- 
(jount of those expenses the returns from which 
are expected to be spread over several years. 

It will be found very useful to have a separ¬ 
ate memorandum book for tlie stack yard, stat¬ 
ing the. field whence each stack came, the date 
it was thrash(id, the quantity it contained, <&c. 
Stock books would likewise be useful, and might 
be enti'ustcd to those labourers having charge 
of eadi class of them. As tlie information tliiis 
afforded, however, does not affect the balance 
sheet, we do not dwell on the l)(\st form for 
these books, or the manner in whidi they should 
be kept; tlie farmer liirnself will easily arrange 
this. 

Surely the above statement will enable any¬ 
one, from this time, to commence a system of 
farm accounts which shall always keep hefoie 
him his own position in money matters; greatly 
increase his stock of information in the details 
of liis profession; and, at the same time, en¬ 
courage a sjiirit of de^initt^ and particular obser¬ 
vation, which will contribute much to profes¬ 
sional improvement. In addition to persuasion, 
we conclude by way of warning, in the words 
of a late Attorney-General—‘Bad bookkeeping 
is certainly the high road to bankruptcy 

[j. o. p.] 

Acer, the botanic name of the genus of trees 
to which the maple belongs. See Maple. 

Acetylene is a gaseous compound of hy¬ 
drogen and (iarbon represented by the formula 
It is colourless, and has a ratlier pl(‘asant 
ethereal odour when pure, but as ordinarily 
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prepared it is apt to contain small quantities 
of sulphuretted hydrogen and phosphoretted 
hydrogen, which impart to it a strong, disagree¬ 
able smell. It is present in small quantities 
in ordinary coal-gas. Acetylene burns readily, 
its ignition temperature being a little under 
that of coal-gas. If there is not a sufficient sup¬ 
ply of air, the flame is dull and very smoky, but 
when a proper burner is used, in which a very 
thin or flat jet of gas can burn with abundant 
access of air, acetylene gives a very white and 
brilliant flame, with an illuminating power of 
240 candles. It is thus about fifteen times as 
rich in light-giving power as ordinary coal-gas. 
In recent times acetylene has come into exten¬ 
sive use as an illuminaiit, chiefly on account of 
the cheapness with which it can now be pre¬ 
pared from calcium caibide, a substance manu¬ 
factured by subjecting a mixture of coke ami 
lime to the heat of an electric furnace. When 
this substance is brought into contact with 
water, acetylene is given off according to the 
chemical equation, 

-f- 2 H‘0 + cr-IP; 

slaked lime, (va(OH)2, being the other product 
of the reaction. To provide a supply of acety¬ 
lene gas for ligl'ting purposes, various forms of 
generator are in use, and in these the carbide 
may citlmr be brought slowly into contact with 
the water, or the water may lx* brought giadu- 
ally into contact with the cai-bide, oi* the two 
may he brought together at intei’vals and then 
se/)?i rated. 

A complete plant for supplying say twelve 
lightj^, l>urning at tluf siune time, costs from 
£lii to .£30 accoi'ding to the system used. A 
fair estimate of the (iost of service pipes, stop¬ 
cocks, brackets, pendants, &c., would be about 
ilO.?. per liglit. Calcium carbide is now so much 
cheapened that a<;etylene can be produced at a ; 
price which com})ai‘(^s favourably with coal-gas 
and petroleum. It is important that all pi])es 
and fittings should be juu'fectly sound, as acety¬ 
lene when inhaled even in small quantities is 
very injurious. Acetylene liand-Iamps are now i 
placed on tlie maiket, wdiieh not only give a 
superior light and smell less, but are in fact 
cleaner and safer tlian ordinary petroleum lamps, ' 
the carbide being less liable than petroleum to 
run when accidentally up.set. 

Acherontia atropos(Dcath’s-head Moth; i 
Bee Tiger-moth). — This beautiful moth is the 
parent (jf one of the largest caterpillars found ; 
in Euroiie. It feeds upon tlie flowers and leaves ■ 
of the potato, and occasionally injures the crop; 
the food it consumes is very considerable; and 
sometimes these larva', abound to such an ex- i 
tent that they have been collected and given to 
poultry. It also feeds upon Jessamine. The 
caterpillar is often as large and thick as a man’s 
finger, of a greenish-yellow colour, with oblique i 
stripes of purple, blue, and white down each i 
side; the back is terminated by a rough curved 
tail; it has sixteen feet. Some are full-grow'n 
in July, others in October, when they descend 
into the earth to form cells, and change to i 
shining pupie of a deep mahogany colour. The i 
moth hatches in September or October. Some- i 


times they remain two years in the pupal stage. 
The upper wings are black freckled with white, 
and variegated with rust colour; upon the 
thorax is roughly portrayed the figure of a 
human skull and clavicles: the under wings are 
deep-yellow, with a double black border. The 
body is banded with yellow and black, but grey 
down the centre; the two antenme are black, 
white at the tips. It has six stout legs, also a 
short proboscis; and it can squeak like a mouse. 

[j. c.] 

Achilleay a genus of plants of the mit. ord. 
Oompositfe to w’hich belongs Yarrow or Milfoil. 
See Yarrow. 

Achorutes armatus (the Bean Spring- 
tail).—These small springtails (Aptera) are re¬ 
corded as gnawing the roots of kidney ami 
other beans in Ireland. They belong to the 
.so-called Collembola, and are probably more 
important as plant destroyers than w'e are at 
present aware. [r. v. t.] 

Achroia s^risella (the Wax-moth) is one 
of the worst enemies the bee-keeper has to 



1, Achroia ffrisella, female; 2, larva; 3, pupa; 4, male adult 


encounter if his hives are not carefully looked 
after. The moths are very active, getting into 
the hives, wheie they deposit their eggs, and 
when they hatch, the maggots feed upon the 
wax, which is not all, for they s|:)in webs 
wherever they dwell, covered with their skins 
and excrement, rendering the comb so offensive 
that the bees foisake the hive. The moth is 
like satin, of a pale-yellowish a.sh-colour; head 
ochreous, wuth sliining depressed scales; thorax 
and upper wings mouse colour, fig. 3, (1, the 
femaley It appears in June and July. Weak 
stocks are mostly affected; where the hives are 
properly attended, and any trace of the webbing 
and larv;e at once removed, no trouble is likely 
to be found from this insect. [j. c.] 

Acidia. heraciei (the Celery Fly) is a 
beautiful fly which lays its eggs on the upper 
side of the leaves <jf parsnips and celery. The 
larvae mine and blister the leaves, which turn 
brown and shrivel up. Much harm is thus done 
by stunting the growth of the celery, and par¬ 
snips liecome forked and deformed. The fly 
appears in April. Its wings have dark-brown 
marks running across them; the body honey- 
yellow; legs dark-yellow; length, i in.; wing 
expanse nearly ^ in. The eggs are laid singly 
and hatch in 6 days, and the larvae at once 
tunnel into the tissue. They are footless, white 
to pale-green, and may easily be seen feeding 
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between the upper and lower skins of the leaves. 
They mature in 14 to 16 days, and then change 
to a yellowish puparium either in the leafage or 
under the soil. The puparium is i to t in. Tong. 
In a few days the fly hatches out in summer. 
Several broods occur. Winter is passed in the 
soil and dead leaves in the puparium stage. 

Prevention and treatment consists in spraying 
the young plants now and then with weak par¬ 
affin emulsion; in forcing the plants on with 
nitrate of soda and salt, and frequent waterings. 
Infested leaves should be destroyed, and the 
ground deeply trenched in winter so as to b:»ry 
the yellow puparia. [f. v. t.] 

Acidimeter. ' A term fr)r an instrument 
by wliich the acidity of liiilk can be measured. 
For the purpose of the test, the acidity of milk 




M'Crcath’s Dairy Acidimeter 

is considered to be neutralized when it gives 
a faint pink colour to phenolphthalein. The 
acidimeter consists of a burette—a long gradu¬ 
ated tube with a fcip or pinch-cock at the 
bottom—from which the alkaline solution used 
to neutralize the acidity is run, a stand, a 
pipette to measure the milk, a porcelain dish, 
and a glass stirring-rod ; an alkaline solution 
(usually normal caustic soda) and a 0'5-per¬ 
cent solution of phenolphthalein are used for 
the test—the last serving as an ‘ indicator ’. 

The teat is performed oy measuring 10 cubic 
centimetres of milk into the basin, adding several 
drops of phenolphthalein solution, and running 
in the alkaline solution while constantly stir¬ 


ring the milk till the milk is faintly pink. The 
quantity of alkaline solution used as shown by 
the divisions on the burette gives the acidity in 
degrees, i.e. number of cubic centimetres of ^ 
normal caustic soda per 100 c.c. of milk, or by 
multiplying by 0*009 as percentages of lactic 
acid. In Germany Soxhlet-Henkel degrees are 
used, which equal four times an English degree. 
Fresh milk has an acidity of about 20'^, and 
when the acidity reaches 33° it curdles on boil¬ 
ing. The acidimeter is used to test milk for 
freshness, cream to ascertain whether it is ripe 
for churning, and milk and whey while cheese- 
making. [n. D. R.] 

Acids. —Acids belong to a definite class of 
chemical compounds. Their existence in natw e 
has been known from very early times, but it 
is only within the last century that their oc¬ 
currence, impoi tance, chemical composition, and 
characters have been well defined. 

They are sour or sharp to the taste, and have 
the power of tinning red the blue vegetable 
colouring matte!* litmus. Their most important 
and characteristic; pi'operty is, however, the 
fact that they all contain the element hydro¬ 
gen associated with some other element or 
group of elements. When added to a base* (see 
J^a.sk), the elonnuit liydi’ogen is substituted for 
the base and a substance possessing neutral 
properties is formed, namely, a salt (see Salts). 
The hydrogen is given off either in the free 
state or in combination with oxygen to form 
water. Some of the more common elements 
' found in combination witJi liydrogen-produciug 
acids are: oxygen, nitrogei;, chlorine, sulphur, 
phosphorus, silicon, and carbon. 

Saits are less chemically active than acids, and 
it is in the former ehemieal state; luther than 
in the free state that acids are more generally 
found to oecur in nature. The corrosive action 
of acids is well known; some have greater power 
in this respect than others, also some acids are 
said to he stronger than others. A strong acid 
can replace; a weak acid from its conibination 
with bases, and the salts of the foi'iuer are more 
stable than those of the latter. When vinegar, 
which is a dilute solution e)f acetic acid, is added 
to chalk, the e;arbonic acid which is in combina¬ 
tion with the lime in chalk, being a weaker acid 
and having less affinity or attraction for the 
lime, is replaced by the acetic acid, and a salt 
of acetic acid with lime is formed. In this way 
decompositions or interchanges of acids in salts 
are of continual occurrence in vegetable and 
animal life. In soils where the plant food is 
stored up in the form of stable and insoluble 
salts, such salts only become available or of 
access to growing plants by such processes. In 
the digestive changes that food undergoes in 
the alimentary canal, similar chemical changes 
are found to be in progress. The manufacture 
of some artificial manures, such as superphos¬ 
phate of lime by the action of sulphuric acid 
upon tricalcium-phosphate, is another instance. 
Innumerable examples could be stated, but those 
mentioned are sufficient for our purpose here. 

Acids are grouped into two great classes — 
those of so-called mineral origin, termed inor¬ 
ganic acids, and those of ^'egetable or animal 




42 


Acids in Plants 


origin, termed organic acids. (See Acids in 
Plants.) The principal inorganic acids con¬ 
nected in any way with the practice of farming 
are nitric, phosphoric, carbonic, sulphuric, hy¬ 
drochloric, silicic, and arsenic. Their use in 
agriculture as free acids is of a limited nature; 
but it is in combination with bases or ssilts that 
their importance lies. In this state they form 
the food for plants, and largely provide the 
materia] of which our soils are made. For the 
preparation, chemical chaiacteristics, and other 
piopei'tics of these acids, the reader is referi'ed 
to a text-book on inorganic chemistry. The 
following table supplies a few important facts 
concerning them: — 


Name of Acid, 

Cliemicfil 
Korin ula.i 

Name of Salt. 

Hydrochloric or 

HUl 

Chloride or 

Muriatic 


Muriate 

Nitric 

HNO» 

Nitrate 

Phosphoric 

li:‘l'(P 

Phosphate 

(larbunic 


(.•arbonate 

Sulphuric 

}1“S04 

Sulphate 

Silicic 

H-Si(F 

Silicate 

Arsenic 

H^AstP 

Arsenate 


[r. a . «.J 

Acids in Plants. —Many plants at certain 
stages of their growth contain appr(‘(*iable (juan- 
tities of free acids. Owing to their occurrence 
in plant tissues and juices they are generally 
called veg(^tablc acids, though they are not 
confined to the plant kingdom, for they exist 
abundantly as salts in some parts of the animal 
body, animal fat being a mixture of salts of 
these acids. 

Besides their occurrence in living jilants and 
animals, they are oftem pioduced as one of the 
products in the fermentation and decay of vege¬ 
table and animal substances, hence their occur¬ 
rence in some soils. Those vegetable acids belong 
to an important class of aends called Organic. 
(Jarbon is one of theii’ essential constituents, the 
others being oxygen and hydrogen, and somc!- 
times nitrogen. They are acid to the ta.ste, and 
conibim^ with bases, forming salts. Originally 
it was thought by chemists that they could only 
be ])repared through vital processes such as 
those associated with vegetable and animal life; 
but as investigation into their propeities and 
relationships with other chemical compounds 
proceeded, methods were devised for their mann- 
lactui e by artificial processes. It is now possible 
to pi'epare a large number of them by such 
means. 

Almost all the natural oi*ders of j)lants have 
be(‘n found to contain organic acids, some being 
peculiar to certain orders. The free acids are 
generally found in the young growing plant, 
principally in the immature fruit, and to a much 
smaller extent in the sap. They are, however, 
more generally found in combination with bases 
or salts, in which state they are very widely 
distributed throughout the vegetable world. 
It is estimated by Dr. Bernard Dyer that the 
juice secreted by the roots of plants has an 

1 For explanation of formula see article on Chkmistrt. 


acidity equal to about 1 per cent of citric acid. 
He found that the amount varied considerably 
with different families of plants, but taking the 
avei'age of a large number of plants from dif¬ 
ferent ordei’s the acidity amounted to the above 
figure. This pioperty was made the basis of 
a method for determining the available plant 
food in soils. 

Some of the common acids found in plants are 
malic, oxalic, citric, acetic, tartaric, and lactic. 
It is stated that during the ripening processes 
in some fruits, a transformation of one acid into 
another goes on. The unripe berries of moun- 
biin ash contain tartaiuc acid, which as the fruit 
matuies is converted into malic acid. This same 
(;heinical change can be brought about by arti¬ 
ficial methods. From their temporary nature 
in plants, free aends must be regarded more as 
intermediate substances, derivetl either from 
the oxidation of carbohydrates, or as jn'oducts 
resulting from the metabolic (dianges incident 
to the life of plants. Undoubtedly they play 
an important part as providing a means of i‘e- 
moving fi’om the sap of plants excessive and 
useless amounts of mineral substances, which 
appear as salts eitlu'r deposited in crystalline 
masses in some of the older tissues, or as in¬ 
crustations on the epidermis of the stem and 
leaves. They may aid also in the transference 
of material in the saj) from one part of the 


Chemical 

Formula.' 


Unripe ap]>les, grapes, bar¬ 
berries, (juince, plums, clier- 
ries, strawberries, kc. 

Lemons, oranges, red bilberries, 
currants, cherritis, beet-root, 
vetches, pea seeds. 

Mountain - ash berries, pine- 
apple, potato, and many other 
fruits; product from fermen¬ 
tation of grai)e juice. 

Wood sorrel, j)rincipally as salts 
in many other plants. 

Juices of various plants and 
trees, vinegar. 


Oleic 


Constituent of olive and almond 
oil. 

Propionic 

C;3H«02 

Yarrow flowers. 

Butyric 


I'arsnip seeds, as oil in seed of 
giant cow ])ar8nip. 

Valeric 


Val(;rian root. 

(.’aiiroic 

C«fP-0‘^ 

(Joco.'i-nut oil. 

Peiargouic 


Geranium. 

Capri c 


Cocoa-nut. 

lAuric 


Laurel oil. 

Aconitic 


(Jornmon aconite (monkshood), 
hair-grass, sugar-caiu*. 

Benzoic 

(i7H«()2 

Gum heiizoiu, cranberries, cas- 
toreum, kc. 

Umhellic 

C”H-'2()- 

S«‘eds of California laurel. 

Myristic 

(P4H28()2 

Nutmeg oil. 

Isocitic 


Seeds of datropha. 

Palmitic 

(U(iHa2c)2 

Palm oil, &c. 

(latfeic 

C»H«0* 

(V)ffeo. 

Quinic 

C7H'-^0« 

Quinine hark, coffee beans, &o. 

Arachic 

C20H4(.02 

I’ea-uut oil. 

Behenic 


Oil of Moringa oleifera. 

Gallic 


Nutgalls, tea, kc. 

Tannic 

(U4H10()» 

Nutgalls, tea, &c. 

1 For explanation of symbols see Chemistry. 
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plant to another, by assisting in the solution j brown exudation or dry scab, 
of such material. As ethereal salts they are 
stored as oils and fats in the seeds of oil-bear¬ 
ing plants. They are of no practical value as a 
food-stuff for animals except when they occur 
as oils and fats; but many of them possess great 
commercial value for pharmaceutical purposes, 
and as constituents {)f beverages, and in com¬ 
bination with glycerine as oils. The table on 
p. 42 gives the composition and occurrence of 
many of the vegetable acids [r. a. b.] 

Acids In Soil. —Two general classes of soil 
acids are to be distinguished, organic and in¬ 
organic. They differ in origin, and to some 
extent require different cultural treatment, but 
their general effect on the plant is the same. 

Organic acids arise during the anacir’obic de¬ 
composition of or ganic matter*, i.e. decomposition 
pi*oceeding in absence of air. They occur in 
water’-logged soils like peat beds and wet black 
sands. The iron oxide is dissolved by them out 
of the peat, and washes either into the ditches, 
wher e it is precipitated as a red slime by certain 
organisms (Orenothi*ix and Oladothrix), or el.se 
into the subsoil, where it is liable to pr*oduce a 
pan. Sand or gravel lying under* the peat is 
often bleached by lo.sirig its iron oxide in this 
w^ay. Such acids will also attack metals; hence 
moorland water* dissolves lead fr*om pipes, and 
can only be used as a town sufrnly after treat¬ 
ment with calcium carbonate. Tire exact natur*e 
of these acids is not known; further details are 
given under Humus. 

Inor’ganic acids may arise fr*oiii manur*es. 

When ammonium sulphate is continuously u.s<k1 
on land deficient in lime it is found that the 
soil becomes acid. Wcdl-known insbinces ar*e 


Prolonged irri- 
'dlery excites 
the skin, and 
When these 
re, an ulcer, 

, remains. A 
jonfused with 
distinguished 
)ody, and not 
essure is felt 
►rued to wear 
* condition at 
most bear*ing. 
id peculiar to 
I by Canadian 
ppearance to 
the matter in 
! character of 
thing as well 
[ely over the 
form of short 
!e bacillus, is 

lon-infectious 
ions, alkaline 
bicar*bonate 
glycerine in 
itly, to allay 
\ by iodide of 
heroic treat- 
acid, applied 
pimple, has 
re of success, 
lould receive 
d, nitrate of 
d aluminium 
! with a view 


afforded V)y the continuous wheat and barley 
plots at Wobui*n, and some of thtj Rothamsted 
grass plots. It appears that the ammonia is 
tiiken up by organisms, leaving the acid free. 
See Manures, Effect of, on Soil. 

The effect of the acid is twofold: it profoundly 
modifies the mici'o-organic flora of the soil, and 
it affects plant growth. Cei'tain beneficent types 
of organisms, e.g. nitrifying bactei*ia, are ad¬ 
versely affected, and tend to be ci^owded out; 
other injurious ones, e.g. the organism causing 
finger-aiid-toe, flourish and multiply. Few cul¬ 
tivated plants can tolerate acid: at Woburn the 
barley ceases to grow, and its place is taken by 
sor rel; on the Rotham.stcd acid grass plots bent 
grass and sheep’s fescue alone survive, other 
grasses and Ijegumiiiosa'. fail. 

Liming is found to have a very good efl'ect, 
and phosphates are often beneficial; basic slag is 
therefore a suitable manure. The cultivation 
and drainage must be good. [e. .t. r.] 

Acne. —By this name several skin eruptions 
upon animals are often implied, but having a 
genei'al resemblance in the inflammation of the 
sebaceous follicles and sweat glands, leading to 
the formation of pimples. The pressure of har¬ 
ness, on the under side of which sweat has been 
allowed to dry and accumulate, is the most 
fruitful source of this malady. Under the 
saddle and other situations occur firm but pain¬ 
ful nodules, from which tallow-like plugs may 
be squeezed, having on their summit a yellowish- 


h healing of 
[H.L^ 

bane). — The 



Blue-flowered Monkshood (A eonitum Napellus) 


common name Monkshood refers to the hood 
shape of the uppermost sepal of the calyx, and 
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the name Wolfsbane to the excessively poisonous 
propei’ties of the plants. This genus belongs 
to the Butteicup family, Ranunculacea^, and is 
easily distinguished by its calyx not being green 
but brightly coloured, blue in some species, and 
yellow in othei's. The upperinost sepal of this 
calyx takes the form of a hood, within which 
two hammer-shaped petals are contained. The 
species are robust, free-growing perennials, 
i‘ea(;hing a height of 2 to (3 feet, ana bear ter¬ 
minal racemes of showy flowers. Though often 
cultivated in Britain, they are not native plants. 
The I'oots, or rather i*ootstocks, are flesliy, per*- 
sistent, and specially poisonous. They have 
been used by mistake for liorse-radish with fatal 
result. The ancients, indeed, regai‘<led Aconite 
as the most viiailent of all poisons. In Northern 
India an arrow poison is extracjted from the 
roots. The sf)ecies most cr)nimonly cultivated in 
Britain is tln^ Blue-flowered Monkshood {Aconi- 
tum Napcn,u(t\ with glossy palmate leaves divided 
into nar row strijjs, and dark-brown roots (root¬ 
stocks) shaped like a little turnip. 

[a. n. m‘a.] 

Aconitum. See Aconite. 

Acorns are the fruits of the Oak tree (.see 
Oak). Those of the two oaks indigenous to Britain 
{Qnerais pedvnculata and Q. nemilflora) ripen in 
October and November, and germinate during 
the following spring. Fi’esh acorns })o.ssessa con- 



Acorns. 1, Quermtt pedunculata\ 2, HfHHiliJIora 


siderable amount of nutritive matter, analy.sis 
showing the following average percentages: 
Water hh'S, nitrogen (fi-ee extract) 34*8, hbre 
4*4, protein 2‘r), fat 14), and ash TO. The acorns 
of the Barbary Oak {Q. Ballota) are sweet and 
nutty, and some of those produced in Tiii key are, 
after being buried in the giound, dried, washed, 
ground, and made into ‘ palamonte ’ with sugar 
and spices, from which a very nutritious and 
fattening dish named ‘racaliout’ is prepired. 
Those produced by our British oaks, however, 
are only suitable for the feeding of swine, deer, 
and cattle. In ancient days in England the 
annual crops of acorns and beech-nuts in the 
woodlands were of untold value for the pannage 
of swine, which then formed the chief wealth of 
the rural population. Their importance may be 
estimated from the fact that the earliest extant 
^ecimen of West Saxon legislation, the laws of 
King Ine (about 690 a.d.), imposed penalties on 


the burning of such mast-producing trees, and 
fixed the value of a tree by the number of swine 
that could find shelter under it. But the herd¬ 
ing of swine in the woods continued to be of 
immense importance for many centuries after* 
that; and in the Forest Charter of 1225, promul¬ 
gated in the reign of Henry III, one of the 
sections was: ‘(9) Who may take Agistment 
and Bawnage in Forests’—‘agistment’ being 
the fees for the grazing of cattle, and ‘ pawnes ’ 
those for the pannage of swine. The cattle 
and swine were then, however, only admitted 
into the royal forests from about midsummer 
till Michaelmas, so as to interfere neither with 
the young deer nor witli tlie grow'th of the 
flushing coppices. Notwith.standing their nutri¬ 
tive propei ties, too large a propor tion of acorns 
acts poisoriously on young cattle, wliich devour 
them eagerly. After- wai ni, dry sjri ing and hot 
summer weather have pi’oduced an unusually 
large supply of acorns (as in 1893 and 1906), 
there is ther efore usually consider-able danger of 
acorn-poi.soning ’ among young cattle below 
two years of age, while milch cows and biiasts 
over three year’s old seldom suffer thus. So, 
too, swine fed too largely on or surfeited with 
acorns are apt to c()nti-a(‘t a distemper- called 
‘gar-get’, although (xloiKiestershire farmers con- 
.sider- acorns preferable to beans for fattening 
hog.s, increasing tlnnr weight, and rendering 
their* bacon firm. They therefore pi’ize their 
feeding (piality very highly. In deer* ])ai-ks, 
how'ever, these good acoiri years an* inseful in 
diminishing the necessity for artificial feeding 
in winter. If acorns ai-e w’^anted for nui-sei*y 
work, only the good large ones should be col¬ 
lected and .sown in autumn. In oi'dei* to pre¬ 
vent their being eaten by srinirr els, mice, ])hea- 
sants, &c., tlie best way of protecting them thei*e 
is to coat them before sowing by damping and 
rolling them in red - lead }x)wilei*, or* (coating 
them wdth .some other sti’ong-.smelling c(»in]K)si- 
tion objectionable to such lodent.s and bir*(l.s. If 
large (juantities have to bi? stored over winter, 
they slioiild bo kept in a fairly di’y and airy 
place, and fwi i*aked over fr-om tinu* to time to 
prevent their* becoming ovei-beated or di-ying 
up within the .shell. Acorns should be sowui 
about 3 to 4 in. a])ar’t in dr-ills 12 to 15 in. 
apart, and covered with about to 2 in. of soil, 
and the .seed-beds must be kept free from weeds. 
One pound contains about 125 seeds of Q.^aedun- 
cMlata and 150 of Q. ses^iliflora, and g<.>()d seed 
has a germinative capacity of about 65 per cent. 
For broadcast sowings in wood.s, from 8 to 16 
bushels, weighing from about 450 to 900 lbs., 
are required per acre. An old English method 
of raising oak w'oods on good land was to dibble 
in the acorns about 12 in. apart after the land 
had been ploughed for sowing wheat. And 
when the wheat crop was hand-reaped in the 
following summer tne young oak plants re¬ 
mained uninjured. [j. n.] 

Acorum Calamus (Sweet Flag).-—The 
Sweet Flag belongs to the Arum family of the 
Monocotyledons. It is a perennial plant, with 
a stout creeping rhizome, inhabiting the banks 
of rivers and low marshy ground. It is very 
rare in Scotland, but quite common in the fens 
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of England, where it grows associated with the 
Yellow Flag or Iris. It has narrow leaves about 
3 ft. long, resembling in form the blade of a 
straight sword, and ^ringing directly from the 
creeping rhizome. The flowering stem is two- 
edged like a leaf, and ends in a narrow green 
cone of compacted flowers (spadix). The cone 



Sweet Flap (Acnrm Calamus ) 


spadix is pushed to one side by the spathe leaf 
(6 in. long), which thus appears to form a con¬ 
tinuation of the flower - beiiring stem. The 
whole plant is aromatic, and when bruised 
emits a pleasant fragrance, whence it was for¬ 
merly employed among rushes for strewing the 
floors of rooms. Its sweet-smelling rhizome, 
called ‘Calamus root’, is employed in the pre¬ 
paration of hair powder and other perfumery, 
for flavouring hei*b-beers, gin, and snuff, for 
chewing to clear the voice, and is a useful 
medicine in ague when tonics are required. 
It should be taken up in the autumn, before 
the marshes are ovei’flowed, and dried in the 


shade for use. Sweet Flag forms a part of the 
coarse hay of marshy land, but it has not been 
found to possess any particular virtue as food, 
and must be regarded as a weed rather than as 
a plant for cultivation. It disappears as soon 
as its place of growtli is drained and tilled, 
abundance of water being necessary to its exis¬ 
tence. Before flowering, it is easily distin¬ 
guished from Iris by the absence of wax-powder 
on its leaves, and by the presence of fragrant 
aroma. [j. l.] 

[a. n. m‘a.] 

Acquiescence. See Eei Intervkntus 

Acre (see also Wkiohts and Meahurks).— 
This term, when its etymology is tiaced, origi¬ 
nally signified open country, untenanted land, 
forest land, but with the advance of the agri- 
cultiii'al stjite it became gradually narrowed 
down to its present signification. The oldest 
meaning of the word in English was tilled land, 
then an enclosed and defined jiiece of land, a 
piece of land of definite size, a land measure. 
The old meaning is now obsolete except in place 
names such as Ijongaci'e, Broadacres. Long¬ 
fellow also gives an example of its general appli¬ 
cation in his lines: ‘I like that ancient Saxon 
phiuse, that calls the burial place God’s Acre ’. 

As a measure of land njore or less definite, 
it was first taken to be as much as a yoke of 
oxen could plough in a day, and then by various 
statutes, 5 Ed. I, 31 Ed. JIT, 24 Hen. VIII, to 
a piece 40 poles long by 4 broad, oi* its equiva¬ 
lent of any shai)e. Sub.secjuently by the Act 
6 George IV, chap. 12, the acre was fixed as the 
standard or legal measure of land in Britain. 
This imperial acre is a squaie raised from the 
basis of the chain of 66 ft. or 4 perches, ten of 
the.se .squares forming tlie acre, which thus con¬ 
tains 4840 sq. yd. Surveyors in measuiing land 
u.se a chain 4 perches in length and divided into 
100 equal parts called links; and they make 
their computations in chains and links, but ex¬ 
hibit the result in acres, roods, and perches or 
poles, 10 sq. ch. or 10,000 sq. links constituting 
an acre. 

The old Scotch acre was equal to nearly 1 ac. 

1 rd. and 2 po. or perches imperial; and it com¬ 
prised 4 roods, while each rood comprised 40 sq. 
rails, each fall 36 sq. ells, and each ell 9 sq. ft. 
and 73 sq. in. It was raised from a chain of 
24 ells; but owing to the practice ol land sur- 



Square Yards. S(|i)are Yards. 

Statute or Imperial acre . 

30*25 

1 i>erch or i>ole 4840 = 1 acre 

Leicester acre . 

14*429(>875 

„ 2308^ 

Herefordshire acre . 

20*16()66 

„ 322r,il 

North Wales customary acre. 

20*25 

„ 3240 

Wiltshire acre. 

22*6875 

„ 3630 „ 

Devonshire and Somersetshire acre. 

25* 

4000 

North Wales crw or true acre. 

27* 

„ 4320 

Cornish and Woodland acre. 

36* 

M 57<K) 

Dumbarton, Banff, and Renfrewshire acre. 

38*02775 

„ (}084S 

Scotch standard acre. 

38*1508 

„ 61041279 

Inverness acre. 

38*44 

„ 6150*4 

Cunningham acre . 

39*0625 

„ 6250 

Westmorland acre . 

42*25 

,, 6760 

Irish, Lancashire, Churchland, and Plantation acre 

49* 

» 7840 

West Derby (Lancashire) . 

56*25 

„ 9000 „ 

Cheshire, Staffordshire, and Forest acre . 

64* 

„ 10240 
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veyors measuring with a chain 74*4 ft. in length 
—the ell having been erroneously estimated at 
37*2 in.—the Scots acre came to be about 6150 
sq. vd. The old Irish acre is estimated at 1 ac. 
2 rd. perches imperial. Numerous old local 
values were given to the aci*e, but these have 
for the most part disappeared. The scale on 
p. 45 shows the number of square yards in the 
perch or jpoZc and in tlie acre of the various 
localities in the table. [j. b.] 

Acre-foot. A unit of measurement used in 
irrigation works. It is an amount of water 
which would covei* an acre 1 ft. deep, and is 
therefoi’o equal to 12 aG.-in. (see Aciik-incii). 

Acre-inch. —An acre-inch represents the 
amount of water necessary to cover an acre 
1 in. deep; 6 ac.-in. of water would cover one 
acre G in. deep, or six acres 1 in. deep. An acre 
contains 43,5G0 sq. ft.; so that 12 ac.-in. is equal 
to 43,5G0 cub. ft., and 1 ac.-in. is equal to one- 
twelfth of that amount, or 3630 cub. ft. As 
there are 1728 cub. in. in 1 cub. ft., and 277*274 
cub. in. in 1 gal., 1 cub. ft. equals G*232 gal., and 
1 ac.-in. equals approximately 22,622 gal. 

Actinomycosis. —Actinomycosis, better 
known as wooden tongue^ is an ailment caused by 
the ray fungus (Actinomyces), which is found 
upon the awns of certain grasses and cereals, 


I 



1, The fungus on cow's tongue; 2, cell or group of cells 
with Actinomyces; ;i, clubbed tllanients and centre tilaments 
of the fungus; 4, filaments from the centre enlarged. 

and finds its way into the tissues of the animal 
through abrasions in the mucous membranes, 
more ireipiently of the mouth. Cattle are more 
subject than horses. Swine suffer in the udder, 
which in these animals is pendulous and close to 
the ground, and therefore subject to slight abi*a- 
sions and to greater opportunities of contact with 
the fungus. The lodgment or infection of the ray 
fungus is followed by the formation of granu- 
lomata, nodules, or tumours on the tongue and 
jawbones, or in the glands most nearly situated 


to the mouth. The multiplication of nodules 
in the substance of the tongue, and the loss of 
mobility which soon results, has given to the 
disease the name of wooden tongue. Slavering 
and inability to take up the food follows upon 
this condition, and the subjects of actinomycosis 
soon waste in flesh. Unfortunately the disease 
is seldom diagnosed until some considerable mis¬ 
chief is done, and the dropping of the food and 
fi'othing of the mouth calls attention to the 
unfortunate animars condition. Swellings in 
the glands of tlie neck, too, are often due to 
other causes, and actinomycosis is not suspected. 

Treatment .—This is usually successful in any 
but the severest and most neglected cases. The 
ray fungus cannot live in the same body with 
iodine; hence we proceed to saturate the patient 
with the safest salts of that metal in bold doses, 
increased by degrees as we find him tolerant of 
the drug, and leduced as soon as its effects ai’e 
clearly apparent. Iodide of potassium in 4- to 
8-di’am aoses daily for adult cattle, and pro- 
j)ortioned to younger animals, has a markeef in¬ 
fluence in two or three weeks, and often effects 
a cure in a month, or even less. The tongue or 
other affected surface should be daily scraped 
and dressed with a mixture of iodine tincture, 
carbolic acid, and glycerine, or iodoform. Food 
of a kind suited to a sore mouth should be 
(»ffered, and it is found that most beasts will 
learn to suck up mashes and gruel when unable 
to use the tongue in the ordinary way. An 
iodine liniment in soap solution is best calcu¬ 
lated to combat the trouble in sows’ udders, 
and the salts of iodine will be taken in food. 

[II. L.] 

Action in Horses. — Action in horses 
ought, from a breeder’s point of view, to be 
a matter worthy of study and of great impoi- 
tance. The cart-hoi'se buyer wants an animal 
that will walk well. The purchaser of a hack 
needs a horse that will walk, trot, and cantei* 
well. In the hunting field and on the racecourse 
a good galloper will be recjuii'ed. Fashion dic¬ 
tates that the carriage horse shall lift his knees 
almost to his chin, even if he does not get over 
much ground. Good-moving j)arents should 

t iroduce good-moving progeny. The man who 
)reeds good movers, wnetlier carthorses, hacks, 
hunters, oi* carriage horses, will reap his reward 
in good prices for his stock. It cannot, of course, 
be expected that hoises suffering from diseased 
limbs will have good action, or produce good 
action in their progeny. Big side bones, fever 
in the feet, bent legs, splints near the knee, all 
produce faulty action. Thus it will not be ad¬ 
visable to have any of these faults in the dam, 
even though the sii'e be sound and perfect, ‘as 
proud as Lucifer, and as bold as brass’. 

What, then, are the cliai'acteristics of good 
action in horses? The walk of the carthorse 
should be sti-aight and free, level and true. 
His feet should be put down with no uncer¬ 
tain ring. The stride at the walk should be 
from 3 ft. 10 in. to 4 ft. He should be a good 
slow trotter, should handle his limbs well at 
this pace, and his hind feet at eacli stride should 
be token well forward. The stride at the trot 
should be 5 ft. 6 in. to 6 ft. No class of horse 
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should look about him as he goes. If any do, 
they may be stumblers. As conducers to good 
action, the feet of the carthorse should be wide 
and open at the heels and well spread; the 
pastern not too long and nicely sloped; the horn 
of the feet not brittle or broken away. Here 
it may be written that all farmers and breeders 
should pay attention to the feet of their hoi’ses. 
It pays to do so. Good action is often s|)oiled 
by weak, shelly, or long feet, and a bargain lost 
or less money obtained in consequence. 

In the hack the walk should be jaunty and 
springy, bold and not cramped. The trot should 
be forward and free. The limbs should be 
thrown well out in a straight line from the 
shoulder. The hocks should be well flexed, and 
the hind feet carried well under the body. Every 
movement should be regular and even, and 
nothing too exaggerated. The horse and his 
rider should appear as one, well balanced and 
well strung. Good hands and a good seat are 
necessary in the trot to make things comfort¬ 
able for both horse and rider. A typical hack 
should be able to lead oft’ with either leg. If 
he is circling he should always lead off with 
the leg on the side to which he is curving. 
There is a gait or action of the horse called 
ambling or pacing. Apart from military horses 
it may be seen in this country in imported 
Eussian or Iceland ponies. It is said to be 
the easiest pace of all for the rider, but looks 
somewhat unsightly. 

In the caiTiage horse the tiot is, of course, the 
chief consideration. The muscles of the fore¬ 
arm and the flexor tendons should be well 
developed, and for sale purposes perhaps the 
higher he steps in front the better. Nothing 
should be out of pioportion in him, except, 
perhaps, his action. His feet should be neither 
too big nor too small. They should be well 
shaped, because of the concussion they are sub¬ 
jected to. The invention and use of india- 
rubber pads have been of great benefit to the 
carriage horse. 

The hwiter should canter and gallop well. 
The former pace should be quickly taken up 
fi'om the walk, and be performed in an easy and 
sprightly mannei-. In the hunter and raucehorse 
the gallop may be high or low. Many good 
horses in the hunting field and on the course 
travel with their feet little raised from the 
ground. The feet at the gallop are brought 
well under the centre of the body, which is pro- 
l^elled forward by both fore and hind limbs, 
the lattei- sustaining the greater shock of the 
horse’s body. The hocks in the hunter and 
racehorse should be compact and strong. 

[O. M.] 

Act of’ Qod. See Accident. 

Adalla biponctata (the Two-spotted 
Lady-bird).—One of the commonest Lady-bird 
beetles. Normally it is red, with a round black 
spot on each wingcase, but all variations exist, 
feome being black with two red spots. These 
beetles swarm in the neighbourhood of hop 
gardens. They hibernate in the adult stage in 
lofts, outhouses, barns, under bark of trees, &c. 
Houses are often invaded by tliem in autumn. 
They lay their creamy-yellow eggs on tiie leaves 


of plants, near colonies of aphides. The ova are 
attached by one end and are in clusters. The 
larvffi are known as ‘niggers’, both they and 
the adult beetles feed upon aphides of all 
kinds; when mature the ‘ niggers ^ attach them¬ 
selves to the leaves of the plants and turn to 



The Two-spotted Lady-ldrd {Adalia bipwictata) 


1, Eega; 2, 3, larva maKiiified: 4, larva, 

nat. size; 6. 6, pupro; 7, 8, vaiieties of Two-sputted Lady¬ 
bird; 0, Seven-spotted Lady-bird, 

dark-brown and creamy pupa>. They do in¬ 
estimable good on hops, roses, &c., by clearing 
oif aphis attack. [f. v. t.] 

Adaptation, Power of, in Animais. 

—Adaptation is the term used with regard to 
organisms and theii* parts when we wish to ex¬ 
press their efl’ective functional relations to their 
environment and to each other. It indicates 
the suitability of structure to function. Ac¬ 
cording to the theory of Natural Selection, ad¬ 
aptations are brought about by selection, from 
amongst the numerous variations which arise, 
of those which are best suited to the needs of 
the organism under existing conditions. Or to 
express it somewhat differently, variations pro¬ 
vide the raw material for adaptations; all those 
which are unsuitable are eliminated in the 
struggle for existence; only suitable variations 
persist, hence there results an ever greater and 
greater adaptation of the organism to the con¬ 
ditions of lire in which it occurs. Selection thus 
not only produces adaptation but maintains it. 
So long as external conaitions remain unchanged, 
selection maintains a status quo regarding the 
structure of the organism, that is to say, it acts 
in a conservative manner; if they change, from 
whatever cause, there takes place, through the 
operation of natural selection, a proportionate 
structural change. Experimental breeding af¬ 
fords a proof of the correctness of this theory. 
Here artificial selection takes the place of natural 
selection, and the new varieties of domestic ani¬ 
mals which the breeder evolves are the parallels 
of the adapted organisms we see in nature 
which have arisen as the result of the struggle 
for existence and the elimination of the unfit. 

A clear illustration of adaptation may be 
found in the case of homologous organs of di¬ 
verse functions. Homologous organs are those 
which are fundamentally similar; i.e. they are 
the same in original structure and development. 
Yet their final form may be very diverse. Take 
the case of the fore-limb of the higher verte¬ 
brates. This is a homologous organ; primitively a 
five-fingered organ adapted for progression upon 
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land. But the uses to which it has been put of 
necessity in the struggle for existence have led 
to the evolution of a number of very diverse 
types of limb, each of them adapted to the 
special conditions of life in which the organism 
is placed. Some of the changes produced in 
sucli an organ, confining our attention to the 
skeleton for the sake of simplicity and clear¬ 
ness, are as follow;—1. Changes in the relative 
length, thickness, &c., of the individual jmrts. 
Here are included the development of crests 
and ridges, tuberosities, «&c., or their suppres¬ 
sion. An illustration of this is observable in 
the bones of the bat’s wing, which are greatly 
elongated to serve as a support for the mem¬ 
brane of flight. 2. Iteduction in the number of 
parts, as seen in the limb of tlie horse, which 
has now only one functional digit, a change 
])rohahly ae(juired in i‘esponse to the need for 
swiftne.ss of foot. 3. Union or fusion of pai*t.s, 
admirably illustrated in the wing of birds, where 
rigidity of certain ])arts is essential in flight. 
4. Multiplication of parts, e.g. in the finger- 
bon(*s of aquatic mammals. 6. Introduction of 
new pai’ts, as is to be observed in the ‘sickle’ 
boiK! of the mole’s paw. Along these and other 
lines development has proceeded, producing out 
of the same original structural type the diverse 
limbs we know in frog, reptile, bird, mole, 
squirrel, horse, bat, sloth, whale, (!tc. 

It will be understood fi'om the foregoing 
that the perfection of adaptations depends upon 
suitable variations arising and on their heredi¬ 
tary transmission. They are hence termed 
phgletic adaptations (from Greek, pligUy tribe, 
class). These are to be clearly distinguished 
from individual adaptations^ wnich consist of 
adjustments of the oi’gaiiism during its life to 
changed conditions. They are more frecpiently 
changes in habit than of form, although these 
latter do occur. Perhaps the best-known ex¬ 
ample is the case of a certain Crustacean, Arte- 
mia salinUy which by means of alterations of the 
proportions of salt water in its medium has been 
made to alter its form and assume the characters 
of two othei’ species, of Artemia Milliausenii in 
concentrated sea water, and of Branchipus stag- 
nalis in fresh water. Such adaptations are not 
of much importance, since, unless acquired 
characteristics are tiansmitted, they Iwar no 
part in the production of adaptations of the 
phyletic type. They are to be placed in the 
same category as the brawny arm of the village 
blacksmith or the ‘ horny hands ’ of the sons of 
toil. [j. R.] 

Adaptation, Power of, in Plante.- 
The power of adaptation may be defined as the 
faculty of modifying structure and vital func¬ 
tions (or the capacity for admitting of such 
modifleations) in correspondence with a change 
in the external conditions. This will be better 
understood by comparing what is said in the 
beginning of the preceding article, since adap¬ 
tation in plants is analogous to adaptation in 
animals. The power of a^ptation is developed 
to a very varying extent in different kinds of 
plants. From such evidence as is obtainable, 
it would appear that trees (and perhaps woody 
plants in general) have a rather smaller power 
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of adapting themselves to a changed environ¬ 
ment than herl)aceous plants (see especially 
Heinrich Mayr, Fremdlandische Wald- u. Park- 
baume fiir Europa, Berlin, 1906, p. 197 and 
foil.). The power of adaptation is, moreover, 
moat markealy developed in plants whose or¬ 
ganization has not progressed too far in the 
direction of specialization to suit one particular 
environment. Those plants which have a highly 
developed organization {e.g, typical aquatics, 
epiphytes, parasites, &c.) are generally found to 
have more or less completely lost the power of 
adaptation to conditions other than those for 
which their structure specially suits them, al¬ 
though such plants must once have had a great 
power of adaptation to have attained this ex¬ 
treme. Such far-going adaptation has no doubt 
in some cases led tlie plant to place itself at a 
disadvantage. A good example is found in the 
flower of the common British Orchids, which 
probably have the most comi)licated pollination 
mechani.sm to be found among entomojfliilous 
flowers, and yet tin* result of this complexity is 
that pollination only rarely occurs; similarly, 
the j)ai*aHite which has become specialized to 
the extent of being able to live only on one 
particular liost {e.g. many of the rusts), has 
likewise put itself in a po.sition of disadvantage 
owing to extreme adaptation. Only such plants 
are found to have a rt?latively wide distribution, 
and to show a considerable power of adaptation 
to varying conditions, as have not undergone 
extreme specialization in any particular direc¬ 
tion (compare especially the remaiks on cei*eals 
in the article on acclimatization, p. 16). (iood 
examples are found among the gras.scs: thus 
Trisetum subspicatmn is found in the Arctic 
regions, the mountains of Nortliern Europe and 
Tierra del Fuego, and Aira flexiiosa has a similar 
distribution (also Primula farinosa)\ Phleum 
alpinum (and Erigeron alpinus) is foimd in the 
Swiss Alps, the Arctic regions, and the Falk¬ 
land Islands. We may sum up this paragraph 
by saying that the power of adaptation is a 
property possessed by all plants, but that some 
have already become so highly adapted to one 
set of conditions that they are practically unable 
at the present day to respond to changes in 
other directions. 

The fact tliat plants have the power to adapt 
themselves to a change in the external conai- 
tions is based on a considerable amount of experi¬ 
mental evidence, of which only a few examples 
can l)e mentioned (for others see article on Ac¬ 
climatization or Plants). It is important at 
the outset to understand that adaptation is pro¬ 
bably in most cases a response to the stimulus 
of seveiul external factors, even where one only 
appeals to be concerned. Thus it has only re¬ 
cently been shown that the marked differences 
in structure lietween the sun- and shade-forms of 
one and the same plant species are due not only 
to p, change in the light-conditions, but also to 
such factore as wind and available moisture. 
Similarly the reduction of the prominent fea¬ 
tures in the structure of a xerophytic plant as 
the result of cultivation in moist air is no doubt 
due to the operation of more than one factor. 
Bonnier’s experiments, in which ordinary low- 
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land plants (Dandelion, Eockrose) were culti- place in any direction, whereas the term adapta- 
vated in the same soil at various altitudes, afford tion involves an improvement, suiting the or- 
particularly instructive examples of the power ganism better for the conditions of life to wliich 
of adaptation to a new environment. In all it is subjected, and taking place in response to 
cases tne effect of the latter was to produce a external influences (stimuli). Adaptation.s are 
more or less marked alpine habit, which became not as a rule fixed characters, unless the stimuli 
more and more pronounced the higher the al- to wliich they are due have operated for some 
titude. The subterranean parts of the plant lengthof time (comp, the remarks above on alpine 
showed a considerably greater development in forma of lowland plants). Long-continued ac- 
eoinparison with the stunted growth of the sub- tion of the stimuli, howevei*, produces adapta- 
aerial parts, the latter became more hairy and tions which are hereditary even under abnor- 
tended to spread out on the surface of the mal conditions (as in aquatics, parasites, &c.), 
ground, the leaves became smaller and thicker and it is such hereditary power of adajitatioii to 
and contained relatively more chlorophyll, and one pirticular set of conditions that has led to 
the flowers were relatively larger and had a the evolution of the different biological groups 
much deeper colour than in the specimens grown that we recognize at the jircsent day. It seems 
in the plains; the internal structure showed very probable that the faculty of transmitting 
corresponding modifications. The alpine habit the power of adaptation to one set of conditions 
became intensified in the course of several years’ (i.e. to one pai ticular environment) may vary 
cultivation at high altitudes, and an almost very considerably in different kinds of plants, 
equally long period elapsed before the ordinary [f. k. f.] 

habit was acquired after the modified plant was Adder (Pelias herns ).—Of the thiee snakes 
transferred to the lowlands. Another example native to Britain the adder is the only poisonous 
of the power of adaptation to changed conditions species. It is a member of the family Viperidaj, 
is shown by the behaviour of 
submerged specimens of the 
Lady’s Smock; they differ 
from the ordinary plant in 
having long-stalked cauline 
leaves with narrower seg- 
nuuits, while the internal 
structure of the plant ap¬ 
proximates to that charac¬ 
teristic of the true a(}uatics. 

The submerged Lady’s 

Smock is, however, unable _^ 

to hold its own amid aquatic 
conditions for any length of 
time, but it shows us the AiXAct (Pelias hems) 

lino along which a plant 

like PoUfgonum amphibiam has developed; the all of which aie venonums. It is the common- 
latter obviously possesses a much greater jxiwer est snake found in Scotland; in England and 
of adaptation than the Lady’s Smock. On Wales its distiibutioii appears to be unequal, 
the other hand, the true aquatics (like Water and it does not occur in Ireland. Except in 
Thyme, Water Starwort, Hornwort) have be- the northern colder parts it is found over the 
come so highly adapted to their special en- whole of Europe. As to appearance the adder 
vironment ^at they have very little power of is somewhat variable in ground colour; some- 
adaptJition to other conditions (comp, above), times it is dark-blown, but it may be reddish. 
All the examples of adaptation as yet given are olive - green, or even grey. It is, however, 
not difficult to understand from the point of readily distinguished from other snakes by a 
view of their utility to the plant. In other set of very distinct markings upon its upper 
ciiaes we are likewise able to ootain a response surface. On the back of the head just in front 
on the part of the plant to a variation in the of the neck there is a dark-coloured V-shaped 
external conditions, without, at present at least, jiatch, having the apex of the V directed ror- 
being able to understand the value of the ward, and a broad zigzag line of similar colour 
change to the plant. This is particularly true running along the back. There are maikings 
of cases of reversion to the so-called ‘juvenile along the sides also, but those named are so well 
forms ’, which are often markedly different from defined and so distinctive that thej^ serve alone 
the adult form, and can in some cases be fixed as a ready and reliable means of identification 
if certain precautions are taken {e.g. the genus of this species. In size adders are not known 
Eetinospora, which was established to include to attain more than 28 in. in length, and are 
various garden varieties of CupressuSjJuniperus, usually several inches below this limit. They 
and TTiuja, in which the leaves are of the type frequent, preferably, warm situations, occurring 
found in the juvenile forms). For the present in woods, commons, moorland, and such like 
it remains doubtful whether such cases are places. Favourite haunts appear to be heaps 
ad^tations in the strict sense. of stones amongst ferns, in holes such as rah- 

Ime power of adaptation in plants must be bit burrows, and on the top of ant-hills. Their 
distinguished from tne power of variation; the food consists of newts, slow-worms, mice, young 
latter is inherent in the plant and may take rats, water voles, and such like. They are by 
VOL. I. 
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nature timid animals, and only attack larger 
animals or human beings when interfered with 
or when alarmed. The venom, which is used 
in taking prey or in defence, is secreted by a 
pair of glands having ducts communicating with 
the bases of a pair of fangs in the upper jaw. 
These fangs are perforated, and in tnc act of 
striking, the poison is made to flow down the 
channel within the fang and thus enter the 
wound along with it. Besides the functional 
fangs there are l esei ve ones, wliich lie concealed 
behind, and which are brought into use alioiild 
those in front get broken or lost. The animals 
which, not being the natural prey of adders, 
most frecjuently fall victims to their fangs, are 
sheep, dogs, cattle, and less frecjuently mankind. 
The venom is poweiful, and numerous deaths 
occur every year among dogs and slieej). Al¬ 
though human beings when so unfortunate as to 
be bitten do not usually di(‘, they suffer seriously, 
exhibiting all the symptoms of local blood- 
poisoning as well as experiencing great heart 
depression. (>ases aie l ecorded in wliich death 
JriH resulted, and an adder bite sh^iuld never be 
looked upon Jis other than siii'ious. Treatment 
must be instantaneous and thoioughly heroic. 
'I'he bite will be indicated as two luinute punc¬ 
tures like pjinpricks. Fiee incision should 
immediately be made at these jilaces, and the 
wound sucked if there are no cracjks or sores 
about the lips or mouth. The bite is usually 
upon a limb, and it should he tightly ligatured 
above the wound so as to prevent absorption of 
the poison into the system. The first signs of 
absorption taking place are collapse, followed 
rapidly by unconsciousness. Large doses of 
stimulants sucli as brandy or whisky should 
be given at once, and continued along with the 
s^pli(Mition of liot fomentations to tlie wound. 
The jiatient must be place?d under the care of 
a medical man witliout delay. Several weeks 
or even months may elapse before the effects 
of tlie bite entirely di.sappear. Adders hibernate 
throughout the winter, and pair in the months 
of April or May. Tliey are viviparous, that 
is to say, the eggs are not laid, l)ut retained 
witliin the body of the mother until the young 
are hatched. Tliey ai’e thus brought forth alive. 

fj. K.] 

Administration of Medicines. See 

Medici NKS. 

Adobe. -'A Spanish name for an unbaked 
brick, now applied in America to a material 
which is probably the same as loss (see art. 
Loss). In texture adobe is a clay, commonly 
light-yellow, and consisting of very minute 
particles derived from the rock masses lound 
alxiut. Shales on mountain sides may thus 
give rise, through the wash of rain and the 
ti'ansporting action of wind, to adobe in the 
valley floors below. The materials are com¬ 
monly little altered. Fine quartz sand prepon¬ 
derates in some adobes; others contain much 
cai'bonate of lime. The American deposits re- 

§ resent in part the sediments of lakes that have 
isappearea throughout the rainless regions. 
The accumulations of adobe in Mexico, Colo¬ 
rado, &c., aie sometimes over 30()0 ft, deej), 
and only requii*e water to provide soils of great 


fertility. (See especially I. C. Russell, ‘Sub¬ 
aerial Deposits of N. America’, Geol. Mag., 
1889, pp. 291 and 342.) fo. a. j. c.] 

[t. h.] 

Adonis autumnal is (Corn Plieas^iit’s- 
eye).—It is related in Greek story that vhen 
Adonis was wounded by the boar, the blood 
wdiich dropped on the ground changed into 
a scarlet flower which they called after him 
Adonis. Phea.sant’8-eye is a small native annual 
weed of the Buttercup family, easily I'ecognized 
by its finely divided leaves, by the solitai’y 
flowers with scarlet petals, and by the netted 
achenes. It may be found growing among corn, 
or on any dry exposed land. Ta. n. m‘a.] 

Adrastus limbatus (StrawbeiTy Click- 
beetle).—Tlie wireworms of this beetle bore 
into strawbeiry fi'uit in Ireland. It is a small 
Clickbeetle about I in. long; head and thorax 
shiny black, tlie latter with pale-grey pubes¬ 
cence; antenna*, legs, and elytra pale oclircous 
yellow. It especially occurs in grassy places 
in woods and dealings. [f. v. t.] 

Adulteration. —A term applied to the 
fraudulent mixture of ai’tides of commerce 
with noxious or inferior ingredients, the aim 
being to inciease tlie piofits of the vender. 
This practice is common in connection with the 
business of agriciiltuie, the farmer, as the pur¬ 
chaser of the adulterated product, being almost 
invariably tlie sufl'eiei*. A common practice 
in tlie sale of commercial fertilizers is to sub¬ 
stitute some cheaper but less effective form of 
the same manurial ingredients, while feeding 
stuffs are often adulterated with clicaper 
materials of lower feeding value. Grass and 
clover and other seeds are also sold which con¬ 
tain admixtures of those of cheaper varieties, 
or of M’eed seeds of similar appearance. On the 
'ither hand, dairymen sometimes contrive to 
'.ncroasc their profits in an illicit way by sup¬ 
plying to consumers milk to which water has 
been added or milk from which fat has been 
abstracted. See Foods and Drugs Acts, Fer- 
TII.IZKRS AND FeEDINQSTUFFS ACTS, ANALYST, 
Milk, etc. 

/Egerla. myopseformis (the A})plc 
Clearwing).—A moth very similar in ajipeaiance 
to the Currant Clearwing Moth (see next article), 
but it can ivt once be toki by the bright-red band 
above on the alKloinen, which is wliilc beneath 
in the male, only edged with white in tlie female. 
They freipient garaens and orcliards in May, 
June, and July, when they lay their ova on the 
trunks of apple trees. The larvje tunnel under 
the bark of the trunk and boiiglis, eating out 
cavities in the wood until they mature. The 
larva* are dull yellowish-white and may have a 
pinkish tinge, and measure in. in length ; they 
pupate in June as a rule. Rich brown wood 
chips and ‘frass’ mark their workings on the 
trees. Sometimes much harm is caused by them 
on young trees. 

TreatmeiU consists in smearing sticky dressings 
on the trees to prevent egg-laying, and cutting 
out tlie laiwie, which can be detected by the 
‘ fmss’. [f. V. T.] 

iVseria tipulifbrmis (the Currant 
Clearwing). — Black currants are fiequeiitly 
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Hamaired by this insect. It belongs to tb 
femily of Clearwing Moths or ^geriidte. Th 
moth is about J in. in expanse of wings, which 
are transparent, with black fringe and a b ack 
bar across the front pair, the ends with black 
veins and a yellowish slieen; body and thorax 
purplish-black, the former with yellow band.- 
ind a black fan-like tail. They appeal- in Ma} 
and J une, and lay their ova on twigs and buds 
The caterpillars make their way into and tunne. 
up and down the shoots and kill them; they 
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1, Currant Clearwing Moth (Algeria tipuliforinig); 

2, Larva; and 3, Pupa, magnified 

are creamy white, and mature in April, reaching 
j in. in length. Pupation takes place in a loose 
cocoon of silk in the tunnel. The brown spiny 
pupa forces its way out of a small hole, and the 
moth escapes. They may also attack red cur¬ 
rants and the gooseberry. Treatment consists 
in pruning off infested wood. [f. v. t.] 

^SOpodium, a genus of plants of the 
family Umbellifene to -which the plant com¬ 
monly known as Bishop’s Weed belongs. See 
Bishop’s Weed. 

Aeration. —The act of causing a substance, 
such as soil or milk, to become intimately mixed 
with air or any gas. Aeration is usually effected 
in order to allow the oxygen of the atmosphere 
to induce desired chemical changes, and in this 
restricted sense the act is termed oxygenation. 
Aeration is also commonly eflected by means of 



gauze, particularly the places where the wires 
cross, tend to hold minute amounts of milk 
which turn sour, and unless removed taint the 
milk. The aerator should be frequently taken 
down and boiled in soda water, and afterwards 
well washed in clean water. 

Milk aerators are also employed in conjunc¬ 
tion with pasteurizers. Milk is frequently pas¬ 
teurized which has been drawn from the cow 
for some time, and by the action of micro¬ 
organisms unpleasant odours are sometimes de¬ 
veloped. The process of pasteurization destroys 
the micro-organisms, and aeration is resorted to, 
to remove the odorous ))roducts; on a large 
scale it is not unusual to draw air over the milk 
spread out on a large surface by means of a fan. 
Cream is also sometimes aerated after passing 
from the separator, though not very frequently, 
as the rapid i-evolutioii of the bowl of the sejia- 
rator cjiiises a draught to pass through the cream 
outlet pipe, which has the practical effect of 
aeration. 

In the opinion of many, milk is improved 
both in flavour and keejjing (jnalities by aera¬ 
tion as soon as possible after milking; on the 
other hand, others maintain that this is a 
fallacy, and that aeration does more harm than 
good, in that the milk is exposed not only to 
air but to dust and dirt, and that the milk 
aerator with its large surface is diflicult to keep 
thoroughly clean. 

It is probable tliat both sides of the question 
have a certain claim for hearing; milk readily 
absorbs odours, and when the cows are milked 
in close, dirty sheds, which are often foul-sinell- 
ing, the process of aeration will have some effect 
in removing the unpleasant taint. When proper 
cleanliness is observed, milk requires no aera¬ 
tion, and the less it is exposed to air the better. 

Milk aei-ators, therefore, are only of use to 
mprove bad milk, and their use is only a make¬ 
shift ; the true remedy for the faults that they 
rectify is greater cleanliness. 

The term milk aerators may also be applied 
to machines by wliich milk is charged with 
carbonic acid and other gases under pressure. 
These aie of the same type as those usea for the 
preparation of mineral waters. Milk charged 
witli carbonic acid gas will keep considerably 
longei- than ordinary milk. [h. d. k.] 

Aerobic Bacteria, Aerobics.— Bacteria 


carbonic acid gas. Thus the basis of effervescent 
beverages is water impregnated with this gas. 
Aerated bread receives its sponginess or porosity 
from carbonic acid gas supplied artificially and 
not produced by the fermentation of yeast. 

Aerators, Milk.— The common type of milk 
aerator consists of a small perforated trough, 
which allows the milk to run over a slieet of 
coarse wire gauze which is suspended vertically; 
from the bottom of the gauze the milk runs into 
another trough, from which it passes to a vessel 
underneath. It is generally used in conjunc¬ 
tion with the milk cooler, the processes of cool¬ 
ing and aeration being performed in one opera¬ 
tion. They should be used in the open air, in 
a place where there is as little dust as possible. 
The cleaning of milk aerators requires to be 
very thorough, as the interstices of the wire 


which require a supply of free or uncombined 
oxygen for their existence. See Bacteria. 

AEsculus, the genus of trees to which the 
Horae-chestnut belongs. See Horse-chestnut. 

iCthusa, the genus of plants to whicli Fcxd’s 
Parsley belongs. See Fool’s Parsley. 

Afterbirth. —The placental membranes or 
envelopes in which the unborn creature is con¬ 
tained. These serve the purpcise of a water bed 
31* cushion to protect him from injury during 
the movements of the mother, and from exter¬ 
nal violence, such as might be experienced from 
falls or blows. In ruminants it is attached by 
a number of cotyledons or ‘roses’, and the foetus 
derives nourishment through them as well as 
.hrough the blood-vessels of the umbilical cord, 
which is the chief supply in solipeds and other 
animals. When labour commences, these mem- 
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branes are first protruded in bladder-like form, 
and to serve the useful purpose of distending 
the passage for the advent of the new-comer. 
It is best that they should rupture naturally, 
when a large amount of fluid is released, and 
the young creature follows by the expulsive 
efforts of the dam. This accomplished, the 
afterbirth, placenta, or cleansing, as it is vari¬ 
ously callea, should follow. 

In the case of mares, labour is of short dura¬ 
tion. The foal is quickly born, and the after¬ 
birth follows in corresponding time, if all goes 
well. In the case of cattle and sheep a much 
longer time is commonly occupied in parturi¬ 
tion, and the placenta is proportionately long 
retained, its attachiuents, alluded to above, 
offering some hindraiu^e to imniediate separa¬ 
tion. What has been said of cattle applies also 
to sheep. Parturition may extend over many 
hours, and even days, without death of the 
fd'tuH in ruminants, but in mares it is gener¬ 
ally believed that two hours is the longest labour 
in which a live foal has been produced. A few 
minutes usually suffice for delivery if all is well. 
In a state of nature, mothers usually devour the 
afterbirth. It affords them immediate susten¬ 
ance under conditions in which they may not 
go abroad to seek their food, and besides, it 
obliterates evidence which might be utilized by 
beasts of prey. The instinct often survives in 
domesticated animals, whose digestive functions 
have been so altered by genei'ations of protec¬ 
tion that illness results from indulgence of the 
practice. It is therefore deemed advisjible to 
remove and bury or burn the placenta. Be- 
tention of the placenta, or ‘not cleaning’ as it 
is called, is a common trouble, more particu¬ 
larly with ruminants. If birth is j)remature, or 
abortion occurs at any period, the disposition to 
retention is always greater than where the full 
period of gestation has been fulfilled. 

Manual interference is permissible and even 
desirable under certain cii’cumstances, but the 
])roce88 of separation from the parent should 
not be liurried. If a person is present at the 
time of parturition he may do well to ligature 
the urnbdical cord close to the belly, for reasons 
which will be referred to in connection with 
diseases of that structure; and if a mare does 
not part with the placenta in a few hours he 
may exercise gentle traction upon it with a 
hand previously prepared by antiseptic wash¬ 
ing, but any serious resistance should be ac¬ 
cepted as a warning to wait or to use other 
means. Cows and ewes have died from ha'mor- 
ihage, as the result of too early and forcible 
removal of the membranes. If separation is not 
naturally eflfected the day following parturition, 
a small amount of force may be used to detach 
the placenta; it may be all that is needed, or 
the afterbirth may have been caught in the 
neck of the womb by premature closure of the 
os uteri In such cases it is well to attach a 
weight to the extruded portion, and day by day 
give another turn or twist, while flooding the 
uterus with warm antiseptic washes, paying 
particular attention to the placenta where it 
rests upon the floor of the vagina, and holding 
it up wnile that portion receives plenteous irri¬ 


gation. In multiparous animals, as sows and 
bitches, the placenta of each foetus is extruded 
soon after its birth by the succeeding foetus; so 
that if retention occurs at all, it is only the 
last or the two last placentae which remain. 

[H. L.] 

Aftermath, the second mowing of grass. 
After the ordinary hay crop has been taken off, 
the grass of course begins to grow again, more 
or less according to circumstances, and a fail 
amount of stuff' may show itself by the time the 
corn harvest is finished. This aftergrowth is 
called rowen, lowett, eddish, fogg, and foggage 
in different parts of the country, and the name 
is usually confined to the produce of perennial 
grass fields or meadows; the second growths of 
‘artificial’ grasses, clovers, lucerne, &c.—which 
are generally fair ly bulky and are cut for hay¬ 
making during or* after the harvesting of the 
corn crops—are not designated by this name. 
If it is strong and bulky it might be cut for a 
second crop of hay, but it is very unusual to do 
so unless in exceptional cases, such as we meet 
with on water (irrigation) meadows. 

To ensure a good show of aftermath the best 
plan is to cut the first crop rather early than 
late. The longer the first ci-op is left on the 
ground the poorer as a rule will be the after- 
math. It is a mistake to leave the first crop 
too long, in the fallacious belief that it will have 
a better ‘bottom’, because the stems become 
withered and rotten at the ground, and the 
roots may be so much impaired as to seriously 
lessen the aftergi’owth. 

It is not advantageous to cut the aftermath, 
although it is practised to a great extent in 
districts where lambs are suckled. More care 
is necessary in the mowing than with the first 
crop, on account of its lightness, it will mow 
beat ejiiiy in the morning before the dew is off*, 
for the knives will pass over the grass without 
fairly cutting it if it is very dry. The grass is 
soft and woolly and has no body in it, as it has 
had no time for the sun to har den it. 

It is a precarious business making aftermath 
irrto hay as compared with the harder artificial 
grasses, for it will necessarily be late in the 
year. The autumnal dews combined wdth the 
shortening days and succulent nature of the 
herbage are all against it. It must be well 
made, more so than the first cut, as it is more 
liable to become musty and mildewed and will 
consequently be rejected by stock. 

There is a prevailing fallacy that it is of more 
value as hay than the first crop, as it chiefly 
consists of late-growing grasses, which are sup¬ 
posed to be specially nutritious. This is wrong, 
nowever, for it is neither so good in either 
quantity or quality. It is only in exceptional 
circumstances, therefore, that aftermath is made 
into hay. 

It makes good silage. It is far better hus¬ 
bandry, however, and a plan more generally 
practised, to leave it on the ground and graze 
it off. 

When grazed off it is usual to let it grow a 
little before the stock is tuined on to it. It 
suits all kinds of stock, but it is particularly 
valuable on a dairy farm as supplying some 
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succulent food when the regular pastures have 
become bare, and thus helping up the yield of 
milk from the cows. 

In some parts of Wales it is the custom to let 
it grow ana wither down, and thus become ‘ self- 
cured * hay, and then the stock is turned on in 
winter time and find sufficient food to keep 
them going, without any hand feeding. This 
practice can be successfully followed in any 
southern or sheltered district where outside 
wintering of stock is customary, and there is 
not too much frost and snow. [r. m‘c.] 

Ai^aricus. —An important genus of fungi, 
containing the Common Mushroom and others. 



Fig. 1. -Common Mushroom (Agaricut campeatrvs) 


The higher fungi are divided into several 
classes, one of which is the Ba.sidiomycetes, 
whose chief distinguishing feature is the pro¬ 
duction of a small definite number of naked 
spores—two, four, six, or eight usually—borne 
on very slender processes, the atcrigmata^ at 
the end of large terminal cells termed basidia. 
This class includes, among others, puff-balls, 
toad-stools, and many bracket-like fungi met 
with growing on trees. One group of tin* 
B;isidiomycetes, known as the Hymenoiiiycete.s, 
is characterized by having the spore-bearing 
suiface, or hgmenium, of the fungi naked and 
exposed to the air when ripe. There are several 
families of Hymenomycetes, included in one of 
which is the genus Agaricus. 

In former times, when the scheme of classi¬ 
fication adopted by Fries was prevalent, the 
genus Agaricus embraced some thousjinds of 
species, all resembling in many respects tlie 
structure and appearance of the Common Mush¬ 
room, with its stalk, cap, and gills. At the 
present day, the genus Agaricus includes a 
comparatively small number of species, witli 
brownish or reddish-purple spores borne on gills 
which at first appear whitish or pink. The cdiief 
British representatives aie the common wild 
mushroom (A. campestris, L.), the Horae Mush¬ 
room (A. arvendSf Schseff.), A. elvenaiSj B. and 
Br., A. silvaticuSy Schaeff., A. praienaisj Schajff., 
and five or six less familiar species. The Com¬ 
mon Mushroom, which grows in open pastures, 
has an underground mycelium or spawn, upon 
which are developed the sporophores or fruits. 
At first the mushrooms appear as small round 
bodies like white peas. Subsequently they grow 
at a rapid rate under suitable conditions, and 
when fully developed possess: (1) a short stem 


or stipe often somewhat thickened at the base, 
(2) a fiat umbrella-like cap or pUeuSy on the 
under side of which are (3) a series of radiating 
flat gills or lamellcSy upon which the purplish- 
brown spores are produced. On the stem there 
is generally visible (4) a frill or ring, the re¬ 
mains of a thin membrane—the partial veil — 
which extended from the sten^ to the edge of 
the cap, and covered the gills when the mush- 
l oom was young. The Common Mushroom grows 
in open pastures, rarely near trees or bushes, 
and is usually about 3 to 5 in. in diameter, with 
gills which change from a salmon-pink to a dark 
purplish-hrown when l ipe. A large number of 
forms or varieties are known, of which A. hor- 
tensisy the cultivated miisliroom, is one, grown 
extensively for commercial purposes (see Mush¬ 
room). The wild mycelium, or so-called ‘ virgin 
s|)awn used for the inoculation of prepared beds 
of manure, is obtained from pastures, meadows, 
old compost beds, and similai’ natural sources. 
Many attempts liave been made to develop an 
active spawn fi’om the spor-es of the fungus, but 
without mu(;h success. The spores germinate 
very irregulaily, but recent investigations have 
shown that they may be stimulated into growth 
by the presence of small portions of living my¬ 
celium, tlie active agent being probably some 
enzyme secreted by the latter. Dilute solutions 
(i per cent) of potassium magnesium, ammo¬ 
nium phosphate, and magnesium phosphate also 
act as stimuli on the spores of tlie Common 



Mushroom. From germinated spores trans¬ 
ferred to sterile media it is possible to produce 
vigorous virgin spawn. It has been found also 
that spawn may be developed from selected 
mushrooms possessing desirable qualities by 
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taking small pieces of the tissue of the young 
caps or pilei and transferring them to tubes of 
sterilized manure or decayed leaves. In this 
way strains of good types may be preserved and 
multiplied. 

The Horse Mushroom {A. arvensis) grows 
often in large rings in pastures, and is usually 
much larger than the Common Musliroom, with 
a more fleshy pileus and almost white gills. 
When bruised it becomes yellow, the stained 
bruised patches on the Common Mushroom 
being readish - brown. It has a strong, un¬ 
pleasant smell. When young it may lie eaten, 
but becomes tough and indigestible with age. 
A. siluativAi.^ which grows in woods, is much the 
same size as the Common Mushroom, with red¬ 
dish-brown gills, thin flesh, and a hollow stem 
which is not thickened at the base. A. elvensis 
is met with under oak and other trees. It is a 
delicious, somewhat rare species. Pileus from 
4 to G in. across; gills brownish, with thick flesh 
w’hich turns red when bruised. The stem when 
fully grown geneially has a thickened, bulging 
centre. See also art. Mushroom. [j. p.] 

Ag&vOf a large and important genus of the 
nat. ord. Amaryllidefe indigenous to Mexico 



Agave (Affajfe a?nericam) 


and Central America, where the common species, 
A. amertca?ia, is known as the Maguey or ‘tree 
of wonders’, and is one of the most important 
economic plants. Introduced into Spain in 
1561, it is now widely acclimatized along the 
Mediterrapean coasts, as well as in most tropical 
and sub-tropical countries. Its chief product is 
the fibre obtained by maceration from the leaves 
and roots, and known commercially as American 
Aloe, Pita flax, or vegetable silk. This trade 


name is apt to cause the plant to be confounded 
with tlu*; true or bitter Aloe (see Aloe), which it 
resembles in having a crowded whorl of thick, 
fleshy, prickly leaves, but from which it differs 
in that the majority of the species have only 
a short stem hardly rising above the level of 
the ground. The true Aloe being a member 
of the nat. ord. Liliacete, the chief botanical 
difference is in the position of the ovary, this 
being superior in the Aloe and inferior in the 
Agave. In Mexico the Agave flowers at from 
five to twelve years of age, a large flowering 
shoot being thrown up to a height of from 12 
or 15 to 30 or even 40 ft. After flowering and 
seeding the plant dies; but suckers are thrown 
out from lateral buds on the roots, so that the 
death of the aerial parent shoot provides an im¬ 
mediate progeny. In the temperate climate of 
Southern Europe and Northern Africa flowering 
only occurs at longer intervals, and in hothouses 
in Britain it may even be dehayed till eighty 
or one hundi*ed years of age—hence its popular 
name of the ‘(’entury plant’. In warm climates 
it grows best in a dry and gravelly soil, and is 
easily propagated by separating and transj)lant- 
ing the young one- or two-year-old suckers. In 
Mexico these are usually spread on the ground 
for two or three months to partially dry them, 
as they are apt to rot if planted out at once, 
’riiey are then set in rows at from 2| to 5 ft. 
apai’t (1750 to 5(X)0 per acre), and the leaves are 
afterwards (uit at fi’orn thrcM*. or four years of 
age, the cutting continuing for four or five years 
till the plant flowers and dies. The cut leaves, 
varying up to 5 or 7 ft. in length, aie in Mexico 
either steeped in water, then beaten and sciaped 
to remove non-fibrous portions, and washed and 
sun-bleached, or else lopped at the jwinted end, 
then beaten, tied in bundles, laid in heaps, and 
allowed to ferment, after which they are again 
beaten, macerated in water for fourteen days, 
and then finally wa.shed and sun-dried. In 
India they are crushed by machine to break 
the hard sui’face and express the juice, then 
pounded with a wMioden mallet till all the lig¬ 
neous matter is removed, washed free from 
sap and dirt, and sun-dried for use. The plant 
yields a coarse but strong fibre, largely used for 
ropes, twine, hammocks, &,c., and it is also 
a good material for paper-making. The sliced 
leaves are sometimes used fresh as a poultice 
and as foddtT, and their expressed juice forms 
an alterative and resolvent medicinal drug; the 
roots also are diuretic; the sugary, sourish 
sjip (aguamiel) of the flowering shoot ferments 
raj>idly and forma the piihpie beer of the 
Spaniards, oi- is distilled into an intoxicating 
spirit (Mezeal or Aguardiente). [.i. n.] 

Afl^enty Land.— One can best form an idea 
of the qualifications inquired of the man who 
would be a successful landagent when he is 
made aware, of what the duties of the agent are. 
We are rcfei’ring at present to the resident 
agent or estate manager; not to the suiweyor 
and valuer who in England manages estates at 
so much per cent on the rental, nor to the law 
agent who in Scotland manages estates from his 
oSice in town. We mean the man whose time 
is fully occupied with the affairs of the estate 
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DENTITION OE THE HORSE 

I, Incisors of Colt at one year; 2, Incisors of Horse at two years; 3, Incisors at two-aiul-tluuc-qnartcr years; 4, Incisors at tliree- 
and-a-half years; 5, Incisors at four-and-a-half years; 6, 7, 8, 9, 10, Incisors at five, si\, seven, and twelve \Lars. 
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he is in charge of. His duties are in general to 
see tliat the estate is kept free from dilapida¬ 
tions—that buildings, fences, roads, and dmins 
are kept in good order; to see that the tenants 
are working according to the rules of good hus¬ 
bandry ; to see that the plantations are managed 
on right lines; and of course to attend to the 
daily routine of office work in so far as corres¬ 
pondence bookkeeping, and the preparation of 
plans are concerned. And over and above there 
IS more or less of the public business of pirish 
and county to be dealt with. Accordingly as 
estates vary in size do the agents take more or 
less of the actual work on their own sliouJders. 
Up to a certain point the competent man can 
easily undertake the burden himself; beyond 
that ho must of necessity have assistance in tlx* 
cai’iying out of details as well as in general 
supervision. ; 

It is clear, therefore, that the estate manager, | 
hesid(is being a fair office hand, must be a bit of 
an architect and civil engineer as well. More¬ 
over, he must he acquainted with the principles 
and practice of agriculture, else he cannot meet 
on etjual terms with farmers in matters of busi¬ 
ness. And he must know something about 
forestry. He must have these qualifications 
before he can he expecbnl to be in the front 
lank of his profession. And even possessed of 
these, unless he he in (;lose touch with country 
affairs, and is in full sym])athy with the liv(‘H 
of the tillers of the soil, his success will at all 
stages be more apparent tlian real. An agent, 
if so disposed, can do much t<j ameliorate the 
lives of the labourers on the estate. Farmers 
can look after themselves; but, as a rule, tlic 
farm hands have few to take an interest in 
tliem and endeavour to make their home lift* 
a little more comfortable. 

The estJite manHg(;r’s practical knowledge of | 
building matters need ]X)t lx? very profound. | 
So long as he is able to prepare a plan and \ 
specifieation which a builder can follow clearly, 
he will pass muster in this con notation. He can 
only be expected to deal with farm buildings 
and houses with no pretension to architectural 
features. Utilitarian erections fall to his lot; 


business bringing dilapidated buildings and 
fences back to good repair. A comparatively 
small annual outlay may keep them in repaii*, 
but once out of hand they are not easily restored 
to good condition. A falling off such as we 
refer to can easily occur through want of know¬ 
ing better on the part of the man in cliarge; 
but any retrt)grade step of this kind is unpar¬ 
donable to the man with tlie training above 
defined. 

Where is this training to be had? may with 
good reason be asked. Unfortunately there are, 
so far, no institutions specially devoted to the 
training of the young estate agent. Indeed 
there has been no pronounced demand for any¬ 
thing of this kind, landowners as a l ule not 
bothering themselves about technical education 
regarding the economies of landed estate, either 
on their own account oi‘ on that of their re¬ 
spective deputies in estate management. Estate 
management is surely, however, the last of tlie 
great industries, if we may use this term in 
tsuinection therewith, that is content to h‘ave 
its exponents to jog jilong witliout any special 
training. Kre long, landowners in general will 
he aroused to the fact that landow ning is a pro¬ 
fession, and will require to be accepted as such 
if they intend to hold their position in the 
country. Thos<? who have alr(‘a(ly read the 
signs of tlie times, and arc^ devoting time and 
thought to the welfare of their estates and the 
dwellei'S thenum, find most inlert'sting occupa¬ 
tion in so doing. Meantime those who are 
anxious to (pialify as paid estafi^ managers have 
to pick up the necessary knowledge as best they 
can. The routine work they can heeome accus¬ 
tomed to in tlx* office of any efficient manager, 
if lucky enough to get into communication with 
such. Uiuh*i’ him they may also be able to 
acquire <‘iiough kixiwledge regarding building 
construction and fi«‘l(l engineering as applied to 
farm and estate work to serve their purpose. 
Ihit elsewhere they must go for knowledge of 
the sciences tliat are involved in their calling. 
This they find, in company with the embryo 
fanner in st'arcli of mental food of the same 
kind, at the colleges of agriculture. M(*re or 


where embellishment is called for, the services of 
the architect may be sought. He must, however, 
have a good knowledge of sanitary matters. 
Neither need his skill in engineering be very 
great. If he can use the level and plot a section 
from the fit*ld liook, he will bo in a position to 
lay off projected drains and water supplies, 
estimate the cost of proposed roads and embank¬ 
ments, and so on, which is about as much as 
may be expected from him. And nearly all the 
surveying he may liave to do will be more or 
less in conjunction with the maps of the Ord¬ 
nance Survey. His knowledge of building on 
the one liana and of forestry on the other will 
serve to guide him in the matter of fences. 

Constant attention to details tends more to 
success in estate management than intermittent 
heroic measures ever can do. A few years’ 
slackness of oversight soon shows its effect; and 
very depressing it is to see the good work of a 
competent man being wasted through neglect 
on the part of his successor. It is an expensive 


less completely, the leading agricultural colleges 
are including in tl)eir curriculums courses of 
study adapted to the recpiirenients of land 
agents. Much will always, however, have to 
be leaiTied in the office of the land agent and 
in the actual woj'k of estiite iiianagemeiit. The 
colleges can only lay the foundations of a 
thorough training, wliich must he completed 
in actual work. (u. ii.] 

Age of Animals. —The teeth of animals 
are used to grasp thwir food and masticate {i.e. 
to cut and grind) it, but from times long past 
they have also furnished inquisitive man with 
an indication as to age. In the case of the 
horse and cow, the most valuable of stock, the 
judging of age by the teeth has become a matter 
of reasonable exactitude; so also has it in the 
case of the pig and sheep; but as regards man’s 
friend, the dog, it is another matter, which will 
be mentioned later on. 

Teeth are hard structures j^rowing from cavi¬ 
ties in the bones of the jaw called alveoli, 
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through soft tissue called the gums, into the 
mouth. They are composed of three substances, 
enamel, dentine, and crmta petrosa. Looking 
at an extracted tooth, we recognize also a crown, 
a neck, and a fang or root. There is a cavity 
running into the tooth called the pulp cavity, 
which as age advances gradually disappeai*a. 
The enamel is insensitive. It is present in 
greatest quantity in the teeth of the pig, dog, 
and cow, out is wanting in a good part of the 
crown of the teeth of the horse. Disease or 
injury of the dentine, crusta petrosa.^ or pulp 
cavity causes toothache. Disease of tl»e horse’s 
teeth seldom causes destruction of their crowns. 
The decay takes place between the teeth, and 
often between the 4tli and 5th, or 5th and 6th 
molar in tlui bottom jaw. 

"I'lie teeth, according to theii* shape and situa¬ 
tion, ai’e distinguished as molars or grinders, 
incisors or c.utting teeth, and tusks, tushes, or 
canine teeth. They are arranged in th<; (jlosed 


mouth as two horizontal arches, separated in the 
case of the upper by the palate, and the lower 
by the tongue. 

Horse. —Two sets of teeth develop in the 
horse: temporary or milk teeth, and permanent 
teeth. It may be written that the temporary 
teeth in all animals are whiter than the per¬ 
manent, smaller, and have a narrower neck. 
The age of thoroughbreds is calculated from 
January 1, and of other horses from May 1. 
The common parlance of a figure followed by 
‘off’, such as ‘5 off", means over five years old, 
whilst a figure pr(K;eded by ‘ rising ’, as ‘ rising 
5 ’, means not quite five. 

The incisors according to their position are 
teimied central, lateral, or corner. A foal at 
birth has 2 central temporary incisors in each 
jaw, and in six or eight weeks has 8 temporary 
incisors (4 in each jaw), the lateral incisors hav¬ 
ing appeared, lie has 12 temporary molais at 
birth, or soon after; at nine months old 4 more 



Fig. l.~ Groove (a) at the side of Horse's Upper Comer Incisor 
ut ten years 



Fig. 2.—Groove (/>) reaching half-way down the Corner 
Incisor at llftcen to sixteen yeara 


temporaiy incisors (the corners) will be up, and 
at t)m< year old the 1st ])ernianent molar tooth 
will be up, but its surface will not be worn, 
and the rt^cent a])p<^anincc of this tooth will 
furnish good evidence as to a foal being one year 
old. At one year old, therefore, a foal will have 
12 temporary incisors, 12 temporary molars, and 
4 permanent molars, 

JJetween the ages of one and two the tem¬ 
porary incisors wear down. At one year and 
six months the 2nd permanent molar, the fifth 
in the jaws, makes its appearance, and at two 
is up and in wear. 

At two years and nine months the (central 
temporary incisors fall out, and the permanent 
incisors may be seen coming through the gums, 
and are up and in we^r at three years old. 

At two yeai’s and six months, two more per¬ 
manent molars appear, the 1st and 2nd in the 
jaws. Tlie young animal at this time has 8 
temporary incisoi’s, 4 permanent incisors, and 
20 molars (permanent 16, and temporary 4). 

About the age of three years and six months 
the lateral incisors appear, and are up and in 
wear at four years. The 5th and 6th pr- 
manent molars also appear at about this time. 
Thus at four yeai’s old there are 24 permanent 
molars and no temporary molars. At four years 


and six months the corner incisors appear, and 
are up and in w'car at five years old. 

The canine teeth or tushes, absent in mares, 
appear at about four and a half years old, and 
may be up at five. They only make their ap- 
pcaiance as permanent teeth, and often aj)pear 
later in the upper than in the lower jaw. 

On the crown surfaces of the incisor teeth, 
cavities called inf undibul.T or marks may be seen. 
The.se marks, their presemie and disappearance, 
are the chief means by which a horse’s age can 
be told after five. At six years old the marks 
are disappeaiing out of the central incisors. At 
seven the marks of the laterals are going. At 
eight the marks are (h'parting from the corners. 

At seven years old the horse Ims usually a 
triangular notch in the upper corner incisor. 
At alxiut nine years old tlie marks disappear 
from the central upper incisors; at ten from the 
laterals, and at twelve there are no marks in the 
upper incisors. 

After eight years it is hard to tell the exact 
age of a horse. An Australian horse-breaker 
(Galvayne) has given a fairly ^ood guide, how¬ 
ever. On the upper corner incisor a groove 
begins to appear at ten years old. At fifteen it 
is half-way down the tooth. At twenty-one it iff 
down to the bottom of the tooth. (Figs. 1-6.) 
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DEN'riTlON OV 'I’HE OX 


I, Incisors at one month; 2, Incisors of Steer, one year; 3, Incisors at one year and tei 
to two-and-a-half years; 5, Incisors at two-and-a-half to three years: 6 , Incis 
7, Incisors at four-and-three-quarter years; 8, Incisors at ten years. 
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An aged animal sometimes has a mark burnt 
in his corner incisor to make him pass as an 
eight-year-old. This is called ‘bishoping’ be¬ 
cause first practised by a man of the name of 
Bishop (see art. Bishoping). 

A horse’s incisors sometimes make him four 
years old on the near side and five years old on 
the off, or vice versa. 



Fig. 3. - Grnovo (r) ext«Mi(ling tho wliolo length of the 
Corner Incisor iit twenty-one year.s 


A foal ha.s a frizzy mane and tail, long legs, 
and small feet. 

A.S he becomes older he is called a colt if a 
male, and a filly if a female. 

An aged hoivse ha.s deep hollow.s over his eye.s, 
and grey hairs about the eye.s, muzzle, and mane. 

The horse tribe seize and cut food with their 
incisor teeth. 

(^ow.—The teeth of the ox are 32, 8 incisors 
and 24 molars. The incisors are markedly 
l)r*oad at the ci*own and narrow at the neck. 
There are no incisors in the up{)er jaw. Tliere 
is, however, a dental pad against which the 
lower incisors play. The inci.sors are movable. 
The temporary incisors and molars are up very 
soon after birth. 

At about a year and a half to two years the 
central permanent incisors aie up. At about 



Fig. 4.—Groove (d) grown down from the Gum, leaving the 
upper part of the Tooth smooth at twenty-six years 


two years and a half the internal laterals ap¬ 
pear. At about three years the external laterals. 
At three years and six months the corners are 
up. 

The Ist permanent molar appears at six 
months, and all of them are up at three years 
old. 

The horns of cattle are a guide to their age. 
We generally allow three years for the tip and 
a year for every ring on the horn. 

Dairymen, when buying cows, judge of the 


number of calves they have had by the rings on 
the horns. 

Cattle draw food into their mouths with their 
tongues, and cut it off against the dental pad 
with the incisors. 

Sheep. —Lambs are generally born without 
teeth. At a month there is a full mouth of 
temporary incisors, and the teeth number 32 in 
all. 

Permanent incisors up .—One and a quarter 
years, 2 centi-als—a shearling. One and a half 
years, 2 middles. Two and a half yeai's, 2 
latemls. Three years, 2 corners. 

Molars. —1st, 2nd, and 3rd teiiiporary molars 
are present at a month. 1st permanent molar, 
the fourth in .situation, appears at three months. 
2nd permanent molar, tlie fifth in situation, at 
nine months. .3rd permanent molar, the sixth 
in situation, at eighteen months. The 1st, 2nd, 
and 3rd temporary molars are replaced at two 
yeais. 

Pig.—T he pig has 6 incisor teeth in the upper 
and lower jaw. Kext to these come the tusks, 
one on each side in the upper and lower jaw. 



Fig. 5.--Groove (e) nearly worn out, upper part of Incisor 
round and sinootli, at thirty years 


Between the tusks and the molar teeth are 
4 small teeth (railed ])!vniolars, which are never 
temporary. The pig has 24 molai's. At birth 
he has 2 sharp-pointed teeth, representing the 
teni|)orai y tusk and corner inciso!’, one each side 
of the front of the. jaw. 

At one month the 12 temporary molars are 
out, the second and third in position usually 
being well up. The 2 central temporary incisors 
in each jaw are up. 

The lateral temporary incisors pierce the 
gum.s .soon after two months, and at thi ee months 
old the pig has a fully-developed set of temporary 
teeth. 

At nine months the corner permanent teeth 
are up, and the permanent tusks are through 
the gum, but one or two of the temporary tusks 
may be in position. 

At one year old the central permanent in¬ 
cisors are cut, or the temjxirary incisors may be 
just still in their place. 

The 5th molar is always through at a year, 
and just After a year the 3 anterior permanent 
molars are in the mouth. 

At between seventeen and eighteen months 
the 6th permanent molar is cut, and the lateral 
temporary incisors are replaced by permanent 
teeth. 
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Dog. —Up to a certain point there are I’ough 
indications as to a dog’s age. 

The eyes of a pup are closed at birth, and 
remain so from ten days to two weeks. All the 
incisor teeth are usually present at birth, or 
may appear in a day or two. 

In most dogs the full mouth of teeth is 42, 12 
incisors, 4 canines, and 26 molars. In short- 
nosed dogs all the molars may not be present, or 
soon lost, but in long-nosed dogs also there is 
not always the full complement of molar teeth. 
At one year old the teeth are beautifully white, 
and there is a peculiar shape of the incisors like 
a trefoil, or representation of one of the three 
figures of the royal insignia of France, commonly 
called a fleur de Us. This Jf.eur de Us has gone 
at two j'ears old. 

The cjinine tec'th make their appeaiunce in ! 
from four to six wt'cks, and are replaced by per- ' 
manent ones at from five to six months. | 

Molars. —There aie 12 molars in the upper i 
jaw, and 14 in the lower. J 

The 1st permanent molar appears at about i 
fourteen weeks. 

The 2nd and 3rd temporary molars in the 
u[)[)er, and the 4th temporaiy molar in the 
lower, jaw are replaced by permanent ones at . 
six months. 

The 5th permanent molar is present at the i 
fifth month, the Gtli at tin; sixth month, and the ' 
7th at the seventh month. The molai's have | 
acute lobes on their crowns, adapted for tearing i 
flesh and not eating biscuits. 1 

At two years the teeth show signs of wear. | 
At five years they are blunt, and tlien or later ; 
on are covered with a brown deposit civUed 1 
tartar. 

The mode of living, kind of food, and w'ork or 
amusement done, exert their effe(;t on the dog’s 
teeth, A dog that feb^hes or carries stones or 
gnaws hard bones W'ill soon blunt or break his 
teeth. Fighting may cau.se loss of the teeth. 

[ll. L.] 

A^e of* Plants.—We here consider, first, 
the age to which plants may live; second, how 
long seeds may lie in the ground in a dormant 
state without losing their pow(;r of germinating. 

1. Tjike ourselves plants live and die. The 
allotted span is sometimes fixed by nature at a 
single season, Jis is the case for corn and wheat; 
sonuitimes the limit is extended to two seasons, 
as for Swedes and Mangel. In sharp contrast to 
these short-lived plants there are true perenniaLs, 
which, accidents debarred, may so to speak live 
for ever. The explanation of the short duration 
of life in an annual Oat or a biennial Swede is 
found to lie in the construction and very nature 
of the plant itself. There is, in these ca.ses, no 
specially-prepared hud tit to continue the growth 
onward through the years, hence the early 
death. In a Mangel or Swede the tw'o-year limit 
of life may be curtailed to one year if in its 
youth the plant has received a ‘check’ either 
from cold or drought. This means that there 
is no sharp boundary fixed by nature between 
annual and biennial plants. Art and selection 
are often necessary to give permanence to bien¬ 
nial character. At times it is easy to mistake a 
short-lived plant for a long-lived perennial. Red 


Plants 

Clover, for example, is often found growing in an 
old pasture, and we are apt to call this ‘ perennial 
clover’, forgetting that the hard seeds of the 
clover may pass undigested through the brows¬ 
ing animal and produce an ordinary short-lived 
plant. 

Passing on to the long-lived perennials we 
find that these, in contrast to the short-lived 
specie.s, have the power and habit t)f making 
a special piovision of buds for continuing the 
growth, and by means of these buds they renew 
the youth of the ])lant, season after season; and 
not only that, but they keep a reserve supply 
of ‘ dormant buds ’ to meet the unforeseen and 
accidental. All have heard of Yew-trees with 
rings of wood in the trunk so numerous that 
they can scarce be counted. Each of these I’ings 
of wood means a year of life. Leaving these 
matters of history, all know in their own ex¬ 
perience trees and shrubs which must have lived 
for very many y(‘ars, T)(‘sccnding from the 
shrubs to the very herbs in our old pastures, 
we find there grasses that have been living 
from time immtuuorial. These old grasses are 
in reality young, for they have kt^pt on re¬ 
newing their youth hy using up the stock of 
buds produced each year for that very purpose; 
they have turned these buds into new shoots 
and roots, and though the old parts have died 
away the plant is still the same, truly a pei*en- 
nial, lasting through the years and the seasons, 
and though old, ever retaining the characters of 
youth. 

These peculiarities of long-lived plants may 
be turned to our advantage l)y art; l)y careless¬ 
ness and want of foresight, to our detriment and 
loss. Even in spite of all care, the long-lived 
weed may be a source of perennial trouble. 

When, for example, the art of the primer is 
turned upon a hawtliorn hedge, through the 
medium, it may be, of a labourer, the hawthorns 
are induccHl to utilize their supply of ‘dormant 
! bud.s’: we force them to it by cutting oft* the tips 
of theii' branches, and, in this way, art makes 
a thin hedge thick and bushy. The same efl’ect 
is produced on grass in pasture when the brow's- 
■ ing .stock nibble off the tijis of the shoots; the 
i ‘ dormant buds ’ are thereby induced to develop, 
j thus forming bushy grass plants, and the whole 
sward is now thicker than before. A like effect 
j i.s produced, though in another way, by means 
of ‘rolling’. 

On the same principle, the art of the primer, 
when exercised on the roots of fi’uit-trees, in- 
duce.s the root not only to develop its ‘dormant 
roots ’ but also to make new ones, thus securing 
that thick and bu.shy root system which favours 
fruit formation. Transplanting has the sfime 
effect, and works on exactly the same principle. 

The art of utilizing the peculiarities of long- 
1 lived plants is further .seen when we lay down a 
I permanent pasture by means of grass and clover 
seeds. In such a case it is, above all, important 
that a .sufficiency of seed from permanent plants 
be used to make a good sward oy the third year. 
If not, we tiike the risk of having our land occu¬ 
pied by perennial plants of all sorts, not by those 
good grasses whicli one would choose. In such 
a case, we are content to take whatever accident 




AGE OF ANIMALS- III 



DENTITION OF SHEEP AND DOG 

Shkki’, 7, Molars (fifth molar recently cut), and 2, Incisors, ninth to tenth month: 3, Incisors (first pair hroa<l teeth well up), 
and 4, Molars, fifteenth month: 5, Molars (sixth molar well iiph and 6, Incisors (second pair broad teeth cut), one year and 
ten months; 7, Molars (fairly uniform), and 8, Incisors (third pair permanent teeth cut), two years and three months; 
9 , Incisors (a full mouth: corner teeth recently cut), and 10. Molars, three years; ir. Molars, and 12, Incisors, fonr-and-a halt 


1, Incisors, and 2, Molars, Pomcrania?i Dog, three months; 3, Molars, and 4, Incisors, Icrrier, nine to twelve months, 
5, Incistrrs, and 6, Molars, aged Irish Terrier, twelve years. 






AGE OF ANIMALS—IV 



DENTITION OE THE PIG 


I, At TJirth : 2, incisors, one month ; 3, Three temporary molars, at thret months; 4, Molars at four-and-a half months ffourth molar 
to l)e seen partly covered by gum); 5, Incisors at three-aiid-a-half: lonllis: 6, Incisors at nine inontlts; 8, Molars, ninth nninth 
(fifth molar just cutting); 7, Molars, one year (fifth molar well up); 9, Incisors, on>- year; 10, 'I'hree anterior permanent 
molars cut, fifteenth month ; 11, Permanent incisors well up, tv eiity months. 
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may bring forth. There are grass plants whose 
nature it is to exhaust their stock of buds in 
a very few years; for such grasses as these, 
death must ensue whenever new buds are not 
forthcoming. Italian Rye Grass is a case in 
point. Its nature is to be very short-lived, to 
exhaust its bud-producing power in very few 
seasons; and thus Italian does not occur in old 
pastures. In laying down land to permanent 
pasture we must, again, be specially on guard 
against being misled by a name. ‘Perennial’ 
Rye Glass is a case in point here. The fact of 
the matter is that, except in special envh-on- 
nients, Perennial Rye Grass is not perennial at 
all, for, as a rule, most of this Rye Grass has 
disappeai’ed from the pasture by the third or 
fourth year, and this simply because it is the 
nature of the plant, iinclcr ordinary circum¬ 
stances, to lose its power of bud-making after 
a few years. 

Rut, for the agriculturist, the most interesting 
point in connection with long-lived plants is the 
Iieavy loss which they entciil — loss of crop, .and 
heavy increase of the labour bill for cleaning 
the land. It is the perennial plant which, above 
all, causes the everlasting expense of cleaning. 
If we go to arable land, of the light, sandy type, 
there we find growing and flourishing the Couch 
Grass or Twitch (see Couch Grass), the Pearl 
Grass (see Arkhrnathehum), and the Bent Grass 
or Agrostis (see Agrostis vulgaris) —all peren¬ 
nials of the most pronouncied character. Now 
these light land weeds have this peculiarity: 
they all have the power of renewing their youth 
by means of arrangements which they keep in 
safety underground; indeed, cpiite a tiny morsel 
of this underground part suffices for propagation 
and renewal. 

Take the case of Couch Grass. Here the pro¬ 
pagating machinery is extended horizontally at 
a considerable depth all through the ground. 
Any attempt to pull out is necessarily verti¬ 
cal, and this vertical pull is to a large extent 
frustrated by the extended hoiizontal growth. 
Breakage rather than uprootal is the result. 
Every cut you make with a plough is merely 
making one into many, for each morsel of the 
plant has its bud or buds for continuing the 
rowth, and thus bad is made woi’se. It is not 
ifficult then to understand how the light-land 
farmer has Couch always with him, how he is 
always removing it and yet it is never removed. 

Take, again, the case of Pearl (4rass. Here, 
unlike Couch, the underground propagating 
machinery is not spread horizontally, but is all 
compacted into a bunch. The bunch is composed 
of many chains of buds, and each individual bud 
is furnished for itself with a special store of 
nutriment, to give a new and successful start 
whenever opportunity offers. Each one of these 
buds with its swollen store of nutriment is the 
‘pearl’, a certain omen of trouble in store for 
tne light-land farmer, unless he takes very good 
care not only to remove it from his land, but to 
kill it after removal. 

Of all the troubles which the never-ending 
life of weed plants entails upon the farmer, the 
most potent source is Bent Grass or Agrostis 
(Agrostis wZgaris). The farmer has this pest in 


Plants 

his arable land, in his pasture land; light land, 
heavy land, rich land, poor land, nothing comes 
amiss to Agrostis. This ubiquity is easily un¬ 
derstood when we consider the peculiar way in 
which Agrostis stools out and takes possession 
of the land. Unlike Couch, its horizontal shoots 
suit their depth to environment; if there is 
drought the shoots run in the depths, if there 
is suidace moisture the shoots run along the sur¬ 
face. This plasticity is (piite beyond tlie power 
of Couch, wiiich is therefore by comparison con¬ 
fined and local. This cosmopolitan character of 
Agrostis is well expressed by the popular name 
Bent, which means a common or uninclosed 
tract, and indicates ubiquity. 

In pastures which have been seeded with 
Perennial Rye Grass the evils resulting from 
the longevity of Agrostis are most marked. 
There, by the third or fourth year, the non¬ 
perennial Rye Grass has to a laige extent died 
away, and ‘natural grass’ has come instead. 
What is this ‘natural grass’? Often it is 
naught else but the eternal Agrostis. The 
explanation is very simple. Bits of Agrostis 
were lying in the land, and each of these bits 
has developed its bud into an Agrostis plant 
with a practically endless lease or life. It is 
not tlie seed of Agrostis which has produced 
this ‘natural grass’, but merely bits of old 
Agrostis which have renewed their youth. Of 
this we are sure: if there had been no Agrostis 
in the land to start with, none could ever liave 
come out. We must not think of this Agrostis 
as having no redeeming feature; stock browse 
it, and on land well treated thrive on it. What 
we do object to is the presence of Agrostis on 
land where choicer grasses might be flourishing 
to more profit. 

2. Not only does loss come to the farmer from 
the longevity of seed plants, but also from the 
fact that in practice he has to deal with aged 
seed which may have lain in his land for years 
or even for whole generations. The evil is that 
these old seeds in the land may pass from the 
dormant state into active life, and produce either 
short-lived plants, or it may be plants of a most 
n’onounced perennial type which take the farmer 
)y surpi’ise. It is of comparatively little im- 
porttince to consider the residt which may come 
from the purchase and sowing of ‘antique ’ seed, 
because any loss from this is quite easily pre¬ 
vented by having the germinating power tested 
or guaianteed before sowing. It is quite other¬ 
wise when we consider that the seeds of weeds 
may be lying in the land and suddenly come 
forth as weed plants, to the great detriment of 
our crop. This matter is certainly worth aireful 
consideration. There are cases where seed cannot 
lie dormant in the land, where awakening to 
active life must be immediate or not at all. Such, 
for example, is Elm seed: if germination is not 
immediate the power is gone for ever. 

In other cases the seed requires, or at least is 
none the worse of, a short period of rest. Such 
are most of our agricultural seeds. These retain 
their powers fairly well, if kept in a dry and 
airy place, for an extra year or so. 

But, as we have said, those seeds wddeh can 
lie long in the land without loss of power are 
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of most immediate interest to the agriculturist. 
All such seeds have some structural peculiarity 
which accounts more or less for their special gift 
of lyin^ dormant for years. There is always a 
something about these seeds wliich can specially 
control and limit the entrance of moisture to 
an extent sufficient to prevent the germination 
process from starting and going on. Without 
this moisture the change from dormant to active 
life cannot take place. In the case of clovers, for 
example, some, not all of the8eed.s, have a specially 
hard, thick, waterproof skin. These hard seeds 
are easily recognized by boiling; unlike the 
others the ‘liards’ remain quite un.softened, like 
a bit of flint. Doubtless these ‘hard seeds’ can 
lie dormant in the ground and come up a.s clover 
plants in after-years. Also the.se ‘hard seeds’ 
can pass undigested and intact through the 
alimentary canal of an animal. Thus it liappens 
that an application of dung, however ‘clean’, 
may be equivalent to a sowing of white or red 
clover, and thus it happens also tliat red clover 
or white clover may .spi-ing up in connection 
with a dropping from a beast. 

Again, in the case of Runcli (see Hunch), each 
and every seed that the plant bears is enclo.sed 
in a special case or seed box, and it is easy to 
understand how seeds so enca.sed may lie in the 
land not only for one rotation of crops but for 
whole generations of men. C;a.ses are on record 
of grass land which had not been under the 
nlough within the memory of man, and yet, on 
ueing broken up, a good ci’op of liunch we(‘ds 
was obtained with tlie lea oats. In clovers only 
the ‘ hai‘d seeds ’ are (capable of I’emaining dor¬ 
mant, whereas in Runch every seed is dormant 
by nature. Runch, again, differs from the M us- 
tard weed Charlock (see C/HARLock) by keeping 
its seeds boxed in, whereas (’liarlock lets every 
seed go free fiom the pod, and it is this encase¬ 
ment which gives the air of mystery to Runch 
as corn|mred with the simple (charlock. 

Among the cereals Wild Oat or Shetland Oat 
is worth mention, because forgetfulness of the 
fact that tlie seeds of this oat can lie dormant 
ill the land has led to much confusion and error. 
Our forefathers used Wild Oat as a .seed corn, 
and this taken in conjunction with the power 
of lying dormant helps to explain away a very 
common idea that cultivated oats can ‘revert’ 
to the wild state. The so-called ‘reveraion’ 
may well be due to the fact that seasonal 
peculiarities favoured the Wild Oat at the ex¬ 
pense of the cultivated sort. 

The same kind of explanation easily applies to 
the change or ‘reversion ’ of cultivated corn into 
Goose Corn or Goose Grass (Bi’omus mollis and 
secalinus\ to mysterious cases of ‘ reversion ’ of 
Perennial Eye Grass into Hard Fescue or into 
Crested Dogstail, or even into Yorkshire Fog 
{Holcus lanattis)\ and so forth. Before such 
cases of ‘ reversion * can be considered genuine, 
we must take precautions to assure ourselves 
that no seeds other than those said to * revert * 
could bv any possibility be present. 

The famous tales of seeds of wheat found in 
mummy coffins retaining till the present day 
their vitality cannot be seriously credited; there 
is here too much inducement and opportunity 


for trickery and fraud. Judging from the de¬ 
scriptions of the plants yielded by ‘mummy 
wheat’ grains, it cannot be said that they 
produce a variety unknown to us; what they 
do produce is a ‘sportive’ sort of wheat quite 
well known to all interested in such varieties. 

We cannot leave the subject of dormant seeds 
without noting the case of Mangel. What is 
called in commerce ‘Mangel seed’ is not true 
seed at all, but three see(& enclosed in a hard 
case. This explains some points of difficulty— 
how the germinating power may reach 300 per 
cent!, and how special treatment of the seed is 
necessary to secure speedy germination. 

It would be well for us if it were only the 
seed.s of weed plants that could thus lie dormant 
in the soil. The unfortunate thing is that the 
spores of certain fungi which cause prevalent 
disea.ses in our ci'ops play the very same trick 
upon us; witness the spores of that fungus 
which causes flnger-and-toe in turnips. Here, 
the minute spores are enclosed each in a thick- 
walled box, and in this protected .state the 
spores can lie in the soil foi‘ years waiting for 
our turnip crop. We must make our course of 
rotation specially long would we wait until the 
dormant state of these spores becomes the rigid 
state of death. 

If we now pass in review the points connected 
with the age of plant.s, we notice that longevity 
and permanence is not an unniixed blessing, for 
in our pastures this very pei inanerice leads not 
only to the very best glasses we know, but also 
to the production of the very worst and most 
troublesome weeds. In our arable flelds it is 
this same permanence which leads to the neces¬ 
sity of the most thorough cleaning, and which 
forces us to completely kill the removed parts 
of the weeds by burning or by compost. We 
dai’e not pollute our dung even with scraps of 
these permanent weeds, so extraordinary is their 
power of regaining youthful vigour. 

As for the power which old seed has of lying 
doimant, that is also a troublesome matter which 
often puts us to confusion. In our pastures it 
leads up to such bad gra.sses as York.shire Fog, 
in our arable fields to a whole host of troubles— 
Goo.se Gra.s.s, Runch, finger-and-toe disease, and 
so forth. How careful must we then be about 
little things would we bring large concerns to* 
a successful issue. [a. n. m‘a.] 

As^rarian.—This term fii*st comes under 
our notice as the epithet of a Roman law for 
the division of conquered lands (Ze.r agraria). 
From that particular sense it has come to be 
applied generally in qualification of anything 
pertaining to laws or customs or political agita¬ 
tion in connection with the ownership or tenure 
of land. Thus ‘an agrarian outrage’ signifies 
an act of violence originating in discord between 
landlords and tenants. 

In a purely botanical sense this term was 
applied oy Watson to denote the lowest of the 
altitudinal zones into which he proposed to clas¬ 
sify vegetation. The agrarian zone included all 
within the limits of the cultivation of corn. 

[j. B.] 

A§rrioultural Banks. See Banks. 
Ai^rlcuMural Botany. See Botant. 
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Agricultural Education. See Educa¬ 
tion. 

Agricultural En^rineerinii^. See En¬ 

gineering. 

Agricultural Holdini^s (Enf^land) 
Acts, The. — The Agricultural Holdings 
(England) Act, 1883, the Tenants’ Compensa¬ 
tion Act, 1890, the Market Gardeners’ Compen¬ 
sation Act, 1895, the Agricultural Holdings 
Act, 1900, and the Agricultural Holdings Act, 
1906 (called until it reached its later stages in 
Parliament ‘ the Land Tenure Bill ’) have been 
consolidated by the Agricultural Holdings Act, 
1908 (8 Edw. VII, c. 28), so as to form one code 
of law affecting the relations of landlords and ten¬ 
ants of agricultural land in England and Wales, 
which came into operation on 1st Jan., 1909. 

The chief purpose of this Act is to secure to 
the tenant, on the determination of his tenancy, 
compensation for improvenients which he may 
have made on the land in his occupation, but 
it contains also certain other alterations in the 
former law of landlord and tenant. The Acts 
of 1883 and 1895, which applied to England 
only, were mainly the same as the Agricultural 
Holdings (Scotland) Act, 1883, and the Market 
Gardeners’ Compensation (Scotland) Act, 1897, 
respectively, and the Acts of 1900 and 1906 
applied alike to both counti'ies. The enactments 
affecting Scotland are consolidated by the Agri¬ 
cultural Holdings (Scotland) Act, 1908. 

Application of the Act.— The Act applies 
to any ‘holding’, either ‘wholly agricultural or 
wholly pastoral, or in part agricultural, and as 
to the residue pastoral, or in whole or in part 
cultivated as a market garden ’, but not to any 
holding which is let to the tenant during his 
continuance in any office, appointment, or em¬ 
ployment held under the landlord (s. 48). A 
‘ holding ’ is any parcel of land held by a tenant 
of the description above mentioned (s. 48). It 
would seem, then, that the tenant of any parcel 
of land which is of the character above men¬ 
tioned is entitled to the advantages of the Act, 
and it does not signify that other property not 
agricultural or pastoral, e.g. a dwelling-house 
and garden, or woodland, may be included in 
the same letting. It is only, however, when 
the tenant quits his holding at the determina¬ 
tion of his tenancy that he oecomes entitled to 
compensation (s. 1); but he does not lose his 
right when he quits, by reason only that the 
improvements on account of which he claims 
were actually made during a former tenancy and 
not during the tenancy at the determination of 
which he is quitting, for the tenant loses no 
right to compensation which he has already 
acquired, by entering into a fresh contract of 
tenancy or by taking a fresh lease from his 
landlord (s. 8). Further, if an incoming tenant, 
■with his landlord’s consent in writing, has paid 
to an outgoing tenant compensation under the 
Act in respect of the whole or part of any im¬ 
provement, he is entitled on quitting his hold¬ 
ing to claim compensation in respect of the im¬ 
provement in like manner as the outgoing tenant 
would have been entitled had he remained 
tenant and quitted the holding at the time 
when the incoming tenant quits (s. 7). 


The Right to Compensation.— The Act pro¬ 
vides that the tenant is to be entitled at the 
determination of the tenancy, on quitting his 
holding, to obtain from the landlord, as com¬ 
pensation for an improvement, such sum as 
fairly represents the value of the improvement 
to an incoming tenant (s. 1, sub-s. 1). The 
measure of compensation is thus the value to 
an incoming tenant; and this it is that an arbi¬ 
trator, before making an award under the Acts, 
is bound to ascertain to the best of his ability, 
and not merely ■v’hat the improvement may have 
cost to execute. The person to pay the compen¬ 
sation is primarily the landlord, though it is 
sometimes arranged that the incoming tenant 
shall take the burden upon him. The landlord 
is defined as meaning ‘ any peison for the time 
being entitled to receive the lents and pi-ofits 
of any land’, which would include a trustee or 
mortgagee in possession (s. 48); and under s. 12, 
a mortgagee depriving a tenant of the occupa¬ 
tion of land, in the case of a tenancy not bind¬ 
ing on the mortgagee, must compensate the 
occupier for his ciops, improvements, and till¬ 
ages, and for any expenditure upon the land 
made by the tenant in the expectation of re¬ 
maining in the holding for the full term of his 
contract of tenancy, so far as any improvement 
is not then exhausted. 

The right of the tenant to compensation can¬ 
not be defeated by any contract (whether under 
seal or not), for agreements inconsistent with 
the Act in this respect are declared void (s. 5); 
but in respect of improvements mentioned in 
the third part of the P’irst Schedule to the Act 
(see succeeding article, p. 66), if any agreement 
secures to the tenant ‘ fair and reasonable ’ com¬ 
pensation, having regard to the circumstances 
existing at the time of making the agreement, 
compensation will be payable in pursuance of 
the agreement, and is declared to be substituted 
for compensation under the Act (s. 4). And if 
the tenant prefers to do so, he may claim com¬ 
pensation for any improvement under custom, 
agreement, or otherwise, instead of making a 
claim under the Act (s. 1, sub-s. 3). 

The compensation due to a tenant will be 
diminished (a) by any benefit given or allowed 
to him by his landlord in consideration of his 
executing the improvement; (6) by an allow¬ 
ance for the value of the manure required by 
the contract of tenancy or custom to l)e returned 
to the holding in respect of any crops sold off 
or removed within the last two years of the 
tenancy, not exceeding the value of the manure 
which would in fact have been produced by the 
consumption on the holding of the crops so sold 
off or removed (s. 1, sub-s. 2). No claim can be 
made by a tenant for compensation for any im- 
rovements other than ‘manuring’, as defined 
y the Act (items 23, 24, and 25 in Schedule I, 
Part iii; see succeeding article, p. 66), begun 
within a year before he quits the nolding, or at 
any time after the final notice to quit, unless the 
landlord, after notice served of the tenant’s in¬ 
tention to begin the improvement, has assented 
or failed for a month after receipt of the notice to 
object to the making of the improvement (s. 9). 

The Subject-matter of the Claim.—T he 
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matters in respect of which a claim for compen¬ 
sation may be made under the Agricultural 
Holdings Act, 1908, are stated in the First 
Schedule to the Act, which is hereafter set out 
(see succeeding article, pp. 65, 66). In l espect of 
improvements mentionea in Part I, the written 
consent of the landlord is required to enable a 
tenant to obtain compensation, and the consent 
may be given unconditionally, or upon terms 
as to compensation or otherwise. The consent 
may be in general terms by the lease under 
which the tenant holds, as in the case of Mears 

Callender (1901, 2, Ch. 388), where a per¬ 
mission in the lease to convert meadow land 
into orchard was held to be a consent by the 
landlord which gave the tenant a right to 
compensation at the end of his tenancy for 
orchard trees T)lanted by him. In respect of 
drainage, which is the only improvement in¬ 
cluded in Part II of the First Schedule, no con¬ 
sent by the landlord is required; but the tenant, 
not more than three months or less than two 
months before beginning to execute the improve¬ 
ment, must give notice in writing to the land¬ 
lord of his intention to execute the improvement, 
and of the manner in which he proposes to do 
the intended work, and thereupon the landlord 
may, if he pleases, undertake to execaite the im¬ 
provement himself, and charge the tenant with 
a sum not exceeding 5 per cent on his outlay, 
or not exceeding such annual sum payable for 
twenty-live years as will repay the outlay by 
instalments, with interest at 3 per cent. In 
default of any agreement as to the terms of 
compenaation, or if the landlord fails to execute 
the improvement within a reasonable time, the 
tenant may execute the improvement himself, 
and will be entitled to compensation on the 
determination of the tenancy. The improve¬ 
ments mentioned in Part III of the First 
Schedule are mainly improvements which tend 
to increase the fertility of the soil by the appli¬ 
cation thereto of some <;xternal substance, such 
as manure, lime, clay, &c. Compensation may 
be claimed in respect of these improveiuents, 
though made without the consent of the land¬ 
lord. As from the 1st Jan., 1909, there has been 
added to Part 111 of the Schedule repairs to 
buildings necessary for the proper cultivation 
or w'orking of the holding other than repairs 
which the tenant is himself under an obligation 
to execute; but in this case, before executing 
the repairs the tenant must give notice in writ¬ 
ing to the landlord of his intention, with par¬ 
ticulars, and ho is not to execute the repairs 
unless the landlord fails to execute them within 
a reasonable time after receiving such notice. 

It may bo mentioned here that in the English 
coui’ts, so far as the writer is aware, no claim 
has ever been allowed for ‘cumulative fer¬ 
tility’ (see succeeding article, p. 67), which is 
not one of the matters specifically mentioned 
in the Schedule as giving a right to compen¬ 
sation, and 'which could not, according to any 
recognized canon of interpretation, be read into 
the Acts. The Acts give rights to compensation 
for fertility caused by the application by the 
tenant of manures or the consumption of feed- 
ingstuffs during the tenancy; but ‘cumulative 


fertility’ is, it would seem, of too vague and un¬ 
certain character to give a right to compensation 
at the landlord’s expense. 

The Making of the Claim.— Tlierc is no 
provision as to the making of the claim except 
that it shall not be made after the determi¬ 
nation of the tenancy, or in case of an improve¬ 
ment executed after the determination of the 
tenancy in part of the holding of which the 
tenant lawfully remains in occupation before 
quitting that part. Under the Act of 1883, ‘the 
determination of the tenancy ’ was in Morley v. 
Carter (1898, 1 Q. B. 8) held to be its deteimi- 
nation as an agricultural tenancy, although the 
buildings might be retained till a later date. 

The claim need not be formulated in writing, 
or contain particulars of the amounts claimed, 
and it may apparently be amended after de¬ 
livery. It will, however, usually be advisable 
to make it in writing, and wdth some general 
pai'ticulars of the amount and grounds of claim. 

The Ariuthation. —If the landlord and tenant 
fail to agree as to the amount, time, and mode 
of 2 ^ayinent of conij)ensation, the matter must 
be referred to arbitration in accoidance with 
the jjrovisions set out in the Second Schedule to 
the Act of 11X)8, which forms a code intended 
to regulate the settlement of all differences aris¬ 
ing between landlord and tenant. Previous to 
1st Jan., 1909, any arbitration was decided by 
a single arbitrator unless the parties otherwise 
agreed; but after the 1st Jan., 1909, all questions 
referred to arbitration under any pait of the 
Act, or under the contract of tenancy, must, not¬ 
withstanding any agreement to the contrary, be 
determined by a single arbitrator. The arbi- 
tration may, in addition to dealing with claims 
for compensation under the Acts, be made to 
extend to any sum due to the tenant from the 
landlord in respect of breach of contract or 
otlicrwise in respect of the holding, so as to 
include claims for tillage, unconsumtKl hay and 
straw, &c. It may also extend to claims by the 
landlord against the tenant for waste or breach 
of contract. If it is desired that it should extend 
to these additional matters, written notice must 
be given by the claiming party to the other, by re¬ 
gistered letter or otherwise, not later than seven 
days after the ajjpointment of the arbitrator. 

The arbitrator will be a person agreed upon 
l>etween the jmrties, or in default of agreement 
nominated by the Board of Agriculture and 
Fisheries. He must make and sign his award 
within tw'enty-cight days after his appointment, 
unless the time is extended by the Board of 
Agriculture and Fisheries. He has power to 
take evidence on oath, and may at any stage of 
the proceedings, and shall, if so directed by the 
judge of a county court, state in the form of a 
special case any question of law arising in the 
course of the arbitration. The opinion of the 
county court on the question so stated will be 
final, unless within the time prescribed (twenty- 
one days) either party appeals to the Court of 
Appeal, from w’hose decision no appeal will lie. 
The arbitrator’s award must be in the form 
prescribed by the Board of Agriculture and 
Fisheries, and is final and binding on the parties 
and the persons claiming under them respec- 
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tively. It must fix a day, not sooner than one 
month nor later than two months after the 
delivery of the award, for the payment of the 
money awarded for compensation, costs, and 
otherwise. The costs of and incidental to this 
arbitration and award are, in the discr etion of 
the arbitrator, subject to taxation by the regis¬ 
trar of the county court, and in awarding costs 
the arbitrator must take into consideration the 
reasonableness or unreasonableness of the claim of 
either party, and generally all the circumstances 
of the case (A. H. Act, 1908, Schedule II.) 

The parties to the arbitration and all persons 
claiming through them respectively must, sub¬ 
ject to any legal objection, submit to be examined 
by the arbitrator on oath or affirmation in rela¬ 
tion to the matters in dispute, and must (subject 
as aforesaid) produce befoie the arbitrator all 
samples, books, deeds, papers, accounts, writings, 
and documents within their possession or power 
respectively which may be required or called 
for. and do all other things which during the pro¬ 
ceedings the arbitrator may require. The arbi¬ 
trator must, on the application of either party, 
specify the amount awarded in respect of any 
particular improvement or any particular matter 
the subject of the award. Notwithstanding the 
provision for the appointment of a single arbi¬ 
trator to determine all differences between land¬ 
lord and tenant, the mode of m’oceduie under 
the Act need not differ greatly from what it has 
l)oen in the past. Each party will probably find 
it convenient to appoint a valuer to act on his 
behalf, as before the Act; and if on going into 
the various claims on either side tlie two valuers, 
being properly authorized by their principals, 
mutually agree as to tlie figures, the principals 
will be bound, and no arbitration will be neces¬ 
sary. If the valuers cannot agree in their valua¬ 
tions the matter will be referred to the ai bitrator, 
before whom the valuers will be competent wit¬ 
nesses. They will not, as has been commonly 
the case in arbitrations under the Agricultural 
Holdings (England) Acts, 1883 to 1900, sit as 
assessors to the umpire. 

Money agreed or awarded to be paid for com¬ 
pensation, costa, or otherwise, if not paid within 
fourteen days after the time when it is agreed 
or awarded to be paid, is recoverable upon order 
made by a county court judge as money ordered 
by a county coui’t under its ordinary jurisdiction 
to be paid is recoverable (A. H. Act, 1908, s. 14). 

Charge of Tenant’s Compensation.— A land¬ 
lord, on paying to a tenant the amount due to 
him in respect of compensation under the Acts, 
may obtain from the Board of Agriculture a 
charge on the holding for the amount so paid 
(A. JH. Act, 1908, s. 15), and this right extends 
to a landlord’s executors paying compensation to 
an outgoing tenant whose tenancy determined 
before the landlord’s death (Gough v. Gough, 
1891, 2 Q. B. 665). This provision also enables 
a landloiff who is a tenant for life of the land, 
or whose estate is otherwise limited, to charge 
money expended in paying compensation for the 
benefit of those interested in his personal estate. 

Provision is also made that compensation pay¬ 
able to a tenant from a landlord who is a trus¬ 
tee shall not be recoverable against him person¬ 


ally, but will be charged on the holding (s. 35). 

Penal Bents. —Penal or additional rents for 
breach of the tenant’s covenants were formerly 
frequently inserted in farm leases and tenancy 
agreements with the view of deterring tenants 
from such bleaches. By section 25 of the Agri¬ 
cultural Holdings Act, 1908, a landlord will 
not, under a provision for payment of a penal 
or liigher I’ent for breach of a covenant or con¬ 
dition, be entitled to I'ecover any sum in excess 
of the damage actually suffered by the breach 
or non-fulfilment of the covenant or condition. 
It is, however, piovided that this section is not 
to apply to any covenant or condition against 
breaking up permanent pasture, gi ubbing under- 
w'oods, or felling, cutting, lopping, or injuring 
trees, or regulating the burning of heather. 

Freedom ok Cuoiting and Sale of Produce. 
—From 1st Jan., 1909, the date when the Agri¬ 
cultural Holdings Act, 1908, came into opera¬ 
tion, tenants are given, notwithstanding any 
custom of the country or provision to the con¬ 
trary, the rights of freedom of ci'opping arable 
land, and of sale of produce of any land in their 
occupation. The exact terms of the portion of 
the section giving these rights will be found 
in the succeeding article, p. 70. The rights so 
given are not exeicisable in the last 3 'ear of 
the tenancy, as legards which any covenants 
as to cropping will still be enforceable. If the 
rights conferred by the section are exercised 
so as to injure or dcterioiate the holding, the 
landlord may recover damages from the tenant 
for injury or deterioration, or obtain an injunc¬ 
tion to lestrain threatened injury. It will be 
noted that the freedom of cropping only applies 
to arable land, so that grass lands may still be 
protected by agreement from excessive mowing 
or deterioration in other ways. The provisions 
against injury or deterioration only applv when 
‘the tenant exercises his rights under this sec¬ 
tion’; so that, in order that the land may be 
protected against l)ad farming, it will still be 
necessar}’^ to include in the lease or tenancy- 
agreement express stipulations as to the proper 
mode of cropping, &c.; otherwise if the tenant 
is left quite at large, unfettered by agreement 
or custom, he will not in any course he may 
pursue be exercising his rights under the sec¬ 
tion, and the remedies against injury or dete¬ 
rioration of the land will not be available. 

Compensation for Disturbance. —The Agri¬ 
cultural Holdings Act, 1908, by section 11, gives 
a tenant a limited right to compensation for the 
termination of his tenancy or the lefusal to re¬ 
new his lease, if the termination or refusal is 
* without good and sufficient cause, and for rea¬ 
sons inconsistent with good estate management’ 
(see next article). It is difficult to say what 
would be considered by a legal tribunal to be 
‘inconsistent with good estate management’; 
but it is suggested that anything tending to¬ 
wards the more economical or profitable carry¬ 
ing on of the property—as by subdivision into 
smaller holdings, tne amalgamation of farms, the 
development of building, or the planting of wood¬ 
land—would come under the pbrnse ‘good estate 
management’,and soexclude the right to compen¬ 
sation, although the termination of the tenancy 
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might press hardly on the individual tenant 
dispossessed. 

A demand for an increase of rent, which 
results in a tenant quitting, only appears to 
ive a right to compenscition if the increase is 
emanded by reason of an increase in the value 
of the holding, resulting from improvements 
executed by or at the cost of the tenant. An 
increase demanded on account of the natural 
rise in value of the land would seem to be no 
ground for compensation. 

Notice of intentif)!! to claim compensation for 
disturbance must be given, in writing, to the 
landlord within two months after the notice to 
quit, or refusal to renew the tenancy, and the 
amount payable will, in case of difference, be 
determined by arbitration. 

Kkuoiu) of the Holding.— A record of the 
condition of the holding may be required at the 
commencement of any tenancy by either party 
under section 27 of the Agricultural Holdings 
Act, 1908 (see succeeding article, p. 70). The 
expense of making such a record is in default 
of agreement thrown on the landlord and tenant 
in equal proportions. 

Other Matters dealt with by the Acts.— 
The Agricultural Holdings Act also affects the 
relations of landlord and tenant of agricultural 
land in respect of notice to quit, fixtures, I’e- 
sumption for improvements, rights of distress, 
market gardens, and compensation for damage 
by game. These matters will respectively be 
dealt with under the appropriate headings in 
later portions of this work. See further the 
succeeding article on the Agricultural Holdings 
(Scotland) Act, 1908. [a. j. s.] 

Ai^ricultural Holdinfl^s Acts, The 
(Scotland, 1883-1900, and Britain, 1906).—Pre¬ 
vious to the passing of the Agricultural Hold¬ 
ings Acts, the tenants of farms were under 
decided disadvantages in respect of unexhausted 
improvements made by them on their farms. 
On removal from them, they had no valid claim 
for compensation for the iraprovenients they 
had executed, the presumption of the law being 
that these were the property of the landowner 
unless an express stipulation to the contrary 
had been made in the terms of the tenancy. In 
such circumstances some tenants holding under 
Iccase were tempted to manage their farms liber¬ 
ally during the earlier years of the lease, and to 
impoverish them to a greatei* or lesser extent 
towards its close. Lessees who had not yielded 
to this temptation, but had kept their farms in 
high manurial condition, at the close of the ten¬ 
ancy were exposed to the hai'dship of having 
their rents raised on the improvements which 
they themselves had effected. By the passing 
of the Agricultural Holdings Acts, the presump¬ 
tion of the law was changed. The tenant on 
his removal from the holding is entitled to ob¬ 
tain from the landlord as compensation such 
sum as fairly represents the value of the im¬ 
provement to the incoming tenant. Thus, in 
negotiating with a tenant for a renewed lease, 
the landlord is confronted with the considera¬ 
tion that if there is a change in the tenancy he 
is liable in compensation to the outgoing tenant. 
One of the objects kept in view in passing the 


statutes was to steadily maintain the farm in 
a high state of fertility in the interests of the 
nation. The alternate feeding and exhaustion 
of the soil was a state of matters fai* from desir¬ 
able, especially in a country which is largely 
dependent for the food of the people on im¬ 
ported produce. 

The principal Act was passed in the year 1883, 
and amending Acts received the royal assent 
in 1900 and 1906. The last-mentioned statute 
came into operation on the 1st of January, 
1909. 

This paper is likely to pr-ove of the greatest 
practical value to those concerned, if the many 
points involved are dealt with in the order in 
which a tenant leaving a farm must take the 
successive steps necessary in making and 2)i'e- 
senting a claim for compensation. 

Who is entitled to Compensation ?—Where 
a tenant has made on his holding any improve¬ 
ment comprised in the First Schedule to the 
(1900) Act, he shall, subject to the Agricultural 
Holdings (Scotland) Act of 1883, and to the 
Act 1900, be entitled at the determination of a 
tenancy, on quitting his holding, to obtain from 
the landlord, as compensation undei- the said 
Acts for the improvement, such sum as fairly 
rejmesents the value of the imju'ovement to an 
incoming tenant. 

The peison who is popularly spoken of as 
* the sitting tenant ’, that is, who has entered on 
a new lease, and remains in the occupancy of 
the holding, is not entitled to claim compensa¬ 
tion. That right is only acquired when the ten¬ 
ant removes from it. However, by section 39, 
Act 1883, his right to compensation for im¬ 
provements executed by him during one lease 
is carried forward under the new tenancy. To 
tVie sitting tenant the Act recognizes no loss of 
right other than the exhaustion of the improve¬ 
ment. It is only against the landlord that an 
outgoing tenant is entitled to make a claim ; but 
some landlords have sought to saddle the in¬ 
coming tenant with the responsibility of paying 
it, which is a course of doubtful expediency, for 
this, among other reasons, that when the new 
tenant enters into his lease he is not in a posi¬ 
tion to know what the extent of the claim may 
be. However, section 37 of the Act of 1883 
provides that where the incoming tenant has 
with the consent of his landlord paid to an 
outgoing tenant any compensation under the 
statute in respect of the whole or part of any 
improvement, he can claim compensation for it 
when he quits the holding. 

In the Act of 1883 a ‘ holding ^ is defined as 
*any piece of land held by a tenant^, and it is 
further declared that it may be * either wholly 
agricultural or wholly pastoral, or in part agri¬ 
cultural and as to the residue pastoral ’. The 
question arises whether all land let along with 
a house or building comes under the operation of 
the statute. The true test in such cases seems 
to be whether the buildings are an appendage 
to the lands or the lands an appendage to the 
buildings. Under the former circumstances 
the claim to compensation is a good one. 

From the definition given in the statute of a 
landlord, it is held that a sub-tenant is entitled 
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to claim compensation from the principal ten¬ 
ant A ren unciation of his lease oy the tenant, 
accepted by the landlord, does not bar the ten¬ 
ant’s claim to compensation. A tenant removed 
for non-payment of rent ‘ shall have the rights 
of an outgoing tenant to what he would have 
been entitled if his lease had naturally expired ’ 
(1883, s. 27). An employee of a landlord who 
holds’land during his continuance in any office, 
appointment, or employment of the landlord 
does not come under the Act (1883, s. 35). 

When must a Claim ue made?— Under the 
Act of 1883 a claim was not valid unless it was 
made not less than four months before the ter¬ 
mination of the tenancy. One of the changes 
made by the Act of 1900 was that a valid claim 
can be made any time before the determination 
of the tenancy. In other words, so long as the 
tenant has legal j)ossession of any part of the 
holding he can make a claim, which must be 
lodged either with the landlord or with his 
recognized agent or factor. Where he leaves 
the whole of the holding at a spec;ilied date or 
tenii, the interpretation of this provision is 
sufficiently plain. But it is not an unu.sual 
arrangement for a tenant to remove from the 
hou.se and (certain portions of the land, sjiy, at 
Whitsunday or Martinmas, and frcuu the re- 
maind(*r of it at the separation of the crop from 
the land. This being an indefinite and variable 
date, the question arose what it legally means. 
In the case of Black v. Clay, the House of Uords 
decided that where the removal was at Whit¬ 
sunday as to the house.s, gra8.s, and fallow, and 
at the separation of the crop as to the remainder, 
the determination of the tenancy must be held 
to be the Martinmas following. 

There is no prescribed method of lodging the 
claim with the landlord or his recognized agent, 
but probably the safest and most convenient 
way is to send it in the form of a registered 
letter. In cases where an agreement has been 
entered into between the owner and the tenant, 
providing for compensation in substitution of 
that prescribed in the Acts, it is not necessary 
to lodge a formal claim. However, where, as 
sometimes happens, there is an intention to call 
in question the legality of the agreement made, 
a claim should be lodged in the usual way. 
Where the outgoing tenant is to demand com¬ 
pensation for other improvements in addition to 
those included in the private agreement, a claim 
for them must be lodged. As explained under 
the statement dealing with the arbitrator’s 
procedure, if the outgoing tenant wishes any 
unsettled claim against the landlord ‘ in respect 
of any breach of contract or otherwise in respect 
of the holding ’, he can, by taking the prescrioed 
steps, bring the settlement of such additional 
claim within the arbitration proceedings. 

Particulars required in a Claim. —Under 
the Act of 1883, the tenant was required, in giv- 
ing notice of a claim, to state, as far as reason¬ 
ably might be, the particulars and amounts of the 
intended claim. The section requiring this has 
been r^ealed, and in the later statutes no rule 
18 laid down as to the particulars which must be 
stated in the claim to make it valid. However, 
It stands to reason that the amount of the claim 
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should be stated, along with such particulars as 
are necessary to enable the landlord to foi*m a 
judgment of it on its merits. It is only in the 
event of the landlord and tenant failing to 
agree as to the amount and time and mode of 
payment of such compensation that the differ¬ 
ence shall be settled by arbitration (1900, sec¬ 
tion 2, (1); and to make negotiations between 
the pailies possible, the landlord must know the 
amount claimed and the particulais of each im¬ 
provement for which the claim is made, includ¬ 
ing the year in which it was executed. 

What Improvements can be (Claimed for?— 
The improvements for which an outgoing tenant 
can validly claim compeiisiition ai‘e confined to 
those specified in the Acts. He may have im- 
jroved a farm in other ways, but for these he 
las no statutory or legal claim, unless this has 
Ikhui provided for in a private agreement, ’rin^ 
improvements for wdiicli a claim can be made 
are sT)ecilied in the three Parts of the First 
Sche(lule appended to the Act of 1900, and also 
in respect of repairs to buildings in section 6 
of the Act of 1906. The conditions attached to 
each Part lare not the same, and therefore we 
shall deal with each Part separately. 

First Schedule. —Part I. 

Improvements to which the Consent of the Land¬ 
lord is required. 

(1) Erection, alteration, or enlargement of 

buildings. 

(2) Formation of silos. 

(3) laying down of permanent pastures. 

(4) Making and planting of osier beds. 

(5) Making of water meadows or works of 

irrigation. 

(6) Making of gardens. 

(7) Making or imjuoving of roads or bridges. 

(8) Making or improving of watercourses, 

ponds, wells, or reservoirs, or of works 
for the application of water power or 
for supply of water for agricultural or 
domestic purposes. 

(91 Making or removal of permanent fences. 

(10) Planting of hops. 

(Ill Planting an orchard or fruit trees. 

12) Protecting young fruit trees. 

13) Reclaiming of waste land. 

(14) Warping or weiring of land. 

(15) Embankments and sluices against floods. 

(16) The erection of wirework inliop gardens. 

By section 3, Act of 1883, the consent in writ¬ 
ing of ‘the agent of the landlord duly author¬ 
ized on that Dehalf* is recognized as of equal 
authority with that of the landlord. However, 
it should be noted that the a^nt must be ‘ duly 
authorized on that behalf The consent of the 
landlord or his authorized agent ‘ may be given 
unconditionally or upon such terms as to com- 
ensation or otherwise as may be agreed upon 
etween the landlord and the tenant; and in 
the event of any agreement being made between 
the landlord and the tenant, the compensation 
payable thereunder shall be deemed to be sub¬ 
stituted for compensation under the Act *. 
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However, if specific compensation is not pro¬ 
vided for under an agreement made between 
the landlord and the tenant, the amount to be 
paid by the former to the latter will fall to be 
determined by arbitration as laid down in the 
statutes. As regards the repairing of build¬ 
ings which a tenant can execute and claim com¬ 
pensation for, see lemarks under Part III. 

First Schedule.— Part IT. 

ImprovemmU in respect of which Notice to Land¬ 
lord is required. 

(17) Drainage .—The outstanding diffei’enc-e 
between the conditions attached to the three 
separate Parts of the First Schedule is as fol¬ 
lows:—The consent of the landlord or his agent 
must be given to the execution of the improve¬ 
ments comprised in Part T. Under Part 11 
notice must be given by the tenant to the land¬ 
lord or his agent to entitle the former to obtain 
compensation for drainage executed b^' him, and 
under Part 111 (Including repairs on buildings 
dealt with under section of the Act of 1906) 
the tenant can make the improvements w'ithout 
eitlicr such consent or notice. 

As provided for in section 4 of the Act of 
18^3, if a tenant wishes any part of his holding 
drained, under the provisions of the Act he 
must, not more than three months and not less 
than two months before beginning to execute 
that improvement, give notice in writing to the 
landlord or his agent of his intention to drain 
the land. The notice, which must state the 
manner in which he proposes to do the intended 
work, must iKjt be given too soon or too late, 
but as is specified al)ove. Either of two alter¬ 
natives may subsecpieiitly be followed. Either 
the landlord or tenant may make an agree¬ 
ment regarding the terms, as to compensation 
or otherwise, on which the im])rovement is to 
be executed; and in the event of an agreement 
being made that the improvement is to be exe¬ 
cuted by the tenant, the compensation payable 
under such agreement shall be deemed to be 
substituted to compensation under tin* Act. 
The other alternative is that the landlord may 
elect to undertake to execute the improvement 
himself; and, unless the notice is previously 
withdrawn, he may proceed to do so in any 
reasonable and proper manner which he thinks 
fit, and charge the tenant not more than 5 per 
cent pel* annum on the outlay incuiTed in execut¬ 
ing the drainage, or not exceeding such annual 
sum payable for a period of twenty-five yeans 
as will repay such outlay in tlie said period 
with interest at the rate of 3 per cent per 
annum, such annual sums to be recoverable as 
rent. In the event of no agreement being come 
to, and also where the landlord fails to carry out 
his undertaking, a tenant may execute the im¬ 
provement himself and be entitled to compen¬ 
sation under the arbitration provisions of the 
Acts. It M'ould seem tliat the tenant can with¬ 
draw the notice at any time before the landlord 
begins operations. The landlord is not liound 
to drain the land in the manner proposed by 
the tenant, but he is precluded from draining a 


reater area than is specified in the notice given 
y the tenant. 

The kinds of drainage to be executed are not 
defined or described in the statute. Mere re- 
paira on existing drains are not included. Of 
course, tile draining is included, but the ques¬ 
tion has been raised whether open drains, popu¬ 
larly spoken of in connection with pastoral lands 
as ‘sheep drains’, are embraced in the term 
drainage. It seems to us that these are un¬ 
doubtedly included. The statutes apply to hold¬ 
ings which are ‘either wholly agricultural or 
wholly pastoral, or in part agricultural and a.s 
to the residue pastoral’. What are termed 
‘ open ’ or ‘ sheep drains ’ are comparatively as 
valuable an improvement to the one class of 
holdings as tile drains are to the other, seeing 
that drainage consists in the drawing-ofi' of 
water by any channel either open or coveied. 

First Schedule.— Part III. 

Improvements in respect of which Consent of or 
Notice to the Landlord is not required. 

(18) Chalking of land. 

(19) Olay-burning. 

(20) Claying of land or spreading blaes upon 

land. 

(21) Liming of land. 

(22) Marling of land. 

(23) Application to land of purchased artifi¬ 

cial or other purchased manure. 

(24) Consumption on the holding by cattle, 

sheep, pigs, or by hoi’ses other than 
those regularly employed on the hold¬ 
ing, of corn, cake, or other feeding stuff 
not produced on the holding. 

(25) Consumption on the holding by cattle, 

sheep, or pigs, or by horses other than 
those regularly employed on the hold¬ 
ing, of corn proved by satisfactoiy 
evidence to have been produced and 
consumed on the holding. 

(26) Laying down temporary pasture with 

clovei*, grass, lucerne, sainfoin, or other 
seeds sown moie than two years prior 
to the determination of the tenancy. 

The remaining subsection (27) relates to a 
holdin^r to which the Market Gardeners’ Com¬ 
pensation Act applies, regarding which and 
other sections bearing on that statute see under 
Market Gardens in a later volume. 

The Agricultural Holdings Act of 1906 added 
the following improvements to the foregoing 
under Part 111; ‘Repairs to buildings, being 
buildings necessary for the proper cultivation 
w working of the holding, other than repairs 
which the tenant is himself under an obligation 
to execute’. 

Section 9 (1) of the Act of 1900 enacts that 
references to ‘manures’ in tlie principal Act 
and this Act shall be construed as reference to 
;he improvements numbered 23, 24, and 25 as 
n Part III of above Schedule. 

It will be observed that home-grown as well 
as purchased corn is included in the feeding- 
ituffs for which there is a valid claim for com- 
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pensatioii. But attention should be paid to the 
requirement that a record should be kept of the 
quantity produced and consumed on the farm. 
Unless such a record is kept, the claim for it 
might be disallowed by the arbiter, and in 
order to facilitate the work of the latter the 
record should state the class of stock consum¬ 
ing it as well as the place, including the land 
(if used outside) where it was consumed. The 
vouchers for pui*chased corn will of themselves 
be a record of that class of feeding-stuff used. 
The more fully and carefully such a record is 
kept, the stronger will be the outgoing tenant’s 
evidence in support of his claim. 

No. 26 under Part Ill, which was included 
for the first time in the Schedules in the Act of 
1900, has not been happily e.\pressed. The lan¬ 
guage seems to make the improvement consist 
in tlie laying down of the land by the sowing 
of the seeds specified. But the mere sowing 
of these being in itself no improvement, it has 
generally been held that it luther consists in 
continuing the land in temj)orary pasture for 
such a length of time that it constitutes a bene¬ 
fit to the holding. The Board of Agriculture 
has expressed the opinion—guided, we presume, 
hy its legal advisers—that a tenant is entitled to 
l)(^ compensated only for the excess of jiasturc 
he leaves on removing from the farm above what 
he received in that state when he entered it. By 
section 1 (3) of the Act of 1900 it is enacted 
that ‘in the ascertainment of the amount of the 
compensation payable to a tenant under the 
principal Act or this Act there shall be taken 
into account any benefit which the landlord has 
given or allowed to the tenant in considemtion 
of the tenant executing the improvement ’. The 
Board of Agriculture has said in effect that the 
temporary pasture on the farm at the commence¬ 
ment of the tenancy is to be regarded as a 
benefit to be treated 'pro tanto^ as an offset to 
what is left in pasture at its close. This view 
has the recommendation that it is equitable be¬ 
tween the parties. A tenant may be at liberty, 
accordinff to the terms of his lease, to plough 
some land which he leaves in pasture, and by 
refraining to plough it, he is entitled to such 
compensation as may fairly represent the value of 
this to the incoming tenant. However, it ought 
to be borne in mind that merely leaving land in 
temporary pasture is not necessarily an ‘im¬ 
provement’. On the contrary, the land may 
thereby be deteriorated instead of being im¬ 
proved. Instances have occurred where a claim 
has been made for compensation for temporary 
pasture, and also a counter claim for deteriora¬ 
tion for the same field, and where the tenant, 
instead of getting any compensation, was found 
liable in damage for deterioration. 

Feedinq-stuffs in Farmyard Manure. —In 
many leases or farm agreements it is stipulated 
that the farmyard manure made but not ap¬ 
plied to the land, after the sowing of the last 
crop, is to be taken over by the landloi'd or in¬ 
coming tenant by valuation. It has been held 
by the courts in Scotland that under such cir¬ 
cumstances the outgoing tenant is not entitled 
to compensation from the landlord for the resi¬ 
due of feeding-stuffs in such manure. Decisions 


to this effect were given by the Sheriff of Perth 
in the Ardgaith case, by the Sheriff of Dumfries 
and Galloway in the Steilston case, and the 
Sheriff of Aberdeen in the Mains of William- 
ston case. The decision in the first-mentioned 
case was submitted to eminent counsel, viz. 
Mr. J. B. Balfour (who later became Lord Kin¬ 
ross, President of the Court of Session), and 
to the late Lord Robertson, Scottish Lord of 
Appeal in the House of Lords, and they gave 
an opinion which agreed with the decision of 
the Sheriff of Perth. The main ground of the 
vuew given efiect to in these decisions and 
opinion i.s that where the farmyard manure is 
valued, the price fixed is presumed to include its 
whole constituents from whatever source they 
may have come. Consequently, if an outgoing 
tenant under such circumstances had a valid 
claim for the residue of feeding-stuff, he would 
be paid two times for the same material, once 
by the proprietor, and a second time by the 
incoming tenant. Where the outgoing tenant 
is at liberty to remove the farmyard manure 
or to sell it to anyone other than the incoming 
tenant, the same law obviously applies. The 
amount of compensation in respect of an im- 
)iovement made before Ist January, 1901, is to 
)e such (if any) as could have been claimed 
under the Act of 1B83, and as if the Act of 1900 
had not been passed. Further, for the class of 
improvements introduced foi- the first time intt) 
the latter statute, compensation is only to be 
paid for such as were executed after that Act 
came into operation, viz. on 1st January, 1901. 

Cumulative or Exceptional Fertility.— In 
addition to what may be termed ordinary claims, 
cases have occurred for what has been desig¬ 
nated by the not very happy phrases of ‘cumu¬ 
lative fertility’. It has also been called ‘ex¬ 
ceptional fertility’, ‘increment’, and ‘better¬ 
ment’. By this is meant a high degree of 
fertility in a holding produced by a liberal 
expenditure during a lengthened period on 
manures or feeding-stufts, or both. The first 
phrase has been used on the ground that fer¬ 
tility has thereby been accumulated or heaped 
up in the soil to a degree which does not hold 
good by libeial applitjations of manure and the 
lesidue of feeding-stuffs during a comparatively 
short period. This matter falls to be noticed 
from the fact that not only have such claims been 
made, but in some cases awards have been pro¬ 
nounced giving effect to them, at least in part. 
In the case of Corsehope, for example, Mr. 
James Drennan, Ayr, the oversman in the arbi¬ 
tration, in addition to sums allowed for cakes, 
&c., consumed during the closing years of the 
tenancy, awarded a further amount of £300 to 
the outgoing tenant in the following terms, 
which are quoted here as the best means of 
explaining the ground on which a claim of this 
class has been allowed. The amount awarded 
was for— 

‘The value of improvements effected during 
he lease, over and above the remaining values 
of feeding-stuff and manures during the latter 
years of the lease, by the extensive and continu¬ 
ous consumption of feeding-stuff on the land— 
.£300.’ 
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The question of the legality of this portion of 
the award was brought before the sheriff, who 
upheld it. 

In the Gribton case .£‘150 was claimed and 
£75 was awarded for a similar claim made on 
the following terms: ‘ For exceptional fertility, 
on the ground of the outgoing tenant having 
during the occupancy of his farm (twenty- 
seven years) expended about £1300 per annum 
on manure and feeding-stuffs, and the whole 
farm being in consequence in a very high con- i 
dition I 

An unsucicessfiil effort wa.s made to get an | 
improvement included in tlie iSclieduIe of the ' 
1883 Act under the title of ‘cumulative fer- ! 
tility The iloyal (Jommission on Agriculture ’ 
included in their recommendations the follow- ! 
ing: ‘That it be made clear that power is given I 
to referees to award compensation for long-con- : 
tinned use of manures’, and it may be pointed ; 
out that by 1900 Act, section 9 (1), reference.s | 
to ‘manures’ are hehl to apply to the residue 
of fe(iding-8tuffs as well as to fertilizers. There 
may be a difference of opinion as to the form 
in which such a claim should lie given effect to 
under such phrases as cumulative or exceptional 
fertility, but unquestionably such a claim is 
founded on equity irrespective of the language 
in whi(;h it is expressed. It represents the real 
and existing impi’ovement, especially as com¬ 
pared to an expenditure which has continued 
only for a limited number of years. Continuous 
good fai'iiiing over a long series of year’s stores 
up fertility in the soil which in itself is valuable, 
and it also helps to make more recently-applied 
manures and the residue of feeding-stuffs last 
longer than where the liberal fai’ining has been 
carried on only for a comparatively brief space 
of time. 

Deduction of Claim for Manures, etc.— By 
subsections of section 1 of the Act of 1900, pro¬ 
vision is made for the reduction of the compen¬ 
sation payable to a tenant on various grounds. 
By subsection (3), in the ascertainment of the 
amount of compensation payable there ‘ shall be 
taken into account any benefit which the land¬ 
lord has given or allowed to the tenant in con- 
sidemtion of the tenant executing the improve¬ 
ment A tenant, for example, may be allowed 
a deduction of rent, liberty to break some cove¬ 
nant in the lease, or get some other concession, 
in consideration of his draining land or of his 
making some other improvement. But it should 
be noted that the benefit must be granted ex¬ 
pressly in consideration of the tenant executing 
the particular improvement. To avoid disputes, 
if such an arrangement is made by the parties 
it should be made in writing, and clearly ex¬ 
pressed. In the debate in Ckimmittee of the 
House of Lords in the English Bill, the Lord 
Chancellor (Selborne) stated that the provision 
covers the case of rent having been fixed with 
reference to an obligation on the part of the 
tenant to execute certain improvements. 

Section 1 (4) is in these terms:—‘In the 
ascertainment of the amount of the compensa¬ 
tion payable to a tenant in respect of manures 
as denned by this Act, there shall be taken into 
account the value of the manure required by 


the contract of tenancy or by custom to be 
returned to the holding in respect of anv crops 
sold off or removed from the holding within the 
last two years of the tenancy or other less time 
for which the tenancy has endured, not exceed¬ 
ing the value of the manure which would have 
been produced by the consumption on the hold¬ 
ing of the crops so sold off or removed ’. 

The phraseology of the corresponding part of 
the Act of 1883 was obscure and perplexing, and 
the above is not much of an improvement on it. 
What it means seems to be as follows:—If it is 
brought to the knowledge of the arbiter, either 
by a claim on the part of the landlord or in any 
f)ther way, that crops have been sold off or re¬ 
moved during the last two years of the tenancy, 
in breach of the provisions of the contract, he 
must take these into account in fixing the com¬ 
pensation for manures. If it is the custom of 
the clistiict to apply manure in i‘e.spect of the 
cro])s sold off or removed, and such manure lias 
not been supplied, then the claim of the tenant 
will fall to be rcdu(;ed to the extent of the value 
of the manure that would have been pioduced 
by the consumption on the holding of the crops 
so sold off or removed during the last two years 
of the lease. Or if the tenant is bound in the 
agreement or lease to apply a specified kind and 
quantity of manure in resj>ect of crops sold off 
or removed, and if he has either failed to apply 
such manure, or having applied it has included 
it in his claim, a reduction will fall to be made. 

A counter-claim by the landlord is not neces¬ 
sary to give effect to this subsection. Further, 
it does not deprive the landlord of his rights at 
common law for any breach of contract under 
the lease. Subsection (5) safeguards the riglit 
of a tenant to claim any compensation to which 
he may be entitled under custom, agreement, or 
otherwi.se, in lieu of any compensation provided 
by section 1. 

(lOMl’ENSATlON BY AGREEMENT IN SUBSTITU¬ 
TION OF THAT Provided in the Acts.— Under 
certain limitations a landlord and tenant are 
permitted by the Acts to enter into private 
agreements as to the compensation to be paid 
by the former to the latter in substitution for 
the compensation provided for in the statutes. 
In respect of the improvements embraced in 
Part 1 and Part II of the First Schedule, there 
is no reason why their liberty should be cur¬ 
tailed in any wav. Under the former the con¬ 
sent of the landlord is required to make the 
nayment of any compensation obligatory on 
his part, and therefore as it may be withheld 
there is no call to require that it must be fair 
and reasonable. The tenant is also sufficiently 
protected as regards drainage under Part if, 
whether he executes the improvement himself 
or the landlord elects to do so. He can in one 
way or other get the improvement on fair terms, 
or at all events on terms settled by arbitra¬ 
tion. However, ample safeguards are provided 
that the tenant will obtain compensation on fair 
and reasonable terms for such improvements 
specified in Part III as have been executed by 
him. These safeguards are the following:— 

1. He is not required to obtain the consent 
of the landlord to the execution of the improve- 
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ments, and he has not even to give notice to him 
that he intends to make them. 

2 . He is deprived of the right to contract 
himself out of the rights conferred upon him 
by the Acts. Section 36 of the Act of 1883 
is in the following terms:—‘Any contract or 
agreement made by a tenant, by virtue of which 
he is deprived of his right to claim compensation 
under this Act in respect of any iinpi-ovement 
specified in the Schedule hereto (except an 
agreement providing such compensation as is 
by this Act permitted to l>e substituted for 
compensation under this Act), shall, so far as 
it deprives him of such riglits, be void ’. 

The i(jason why this section was in.serted is 
quite obvious. One of the main objects of the 
statute was to encourage tenants to execute 
improvements on their holdings during the 
entire currency of it down to the close of the 
tenancy, find this object might be defeated if 
tenants were at liberty to contract themselves 
out of their statutory rights. 

3 . If a tenant does enter into a private agree- 
nn nt, it is not legal and binding unless it is an 
equitable one; in other words, the compensation 
substituted for that secured to him iind(‘r the 
Acts must be ‘fair and reasonable’. Section 5 
of the Act of 1883 enacts: — 

‘ Where, in the case of a tenancy under a lease 
beginning after the commencement of this Act 
(that is, after 1st January, 1881), any particular 
agreement in writing secures to the tenant for 
any improvement sjjecified in the third part 
of the Schedule hereto and executed after the 
commencement of this Act, fair and rea.sonable 
compensation, having regard to the circum¬ 
stances existing at the time of making such 
agreement, then in such case the compensation 
in respect of such improvement shall be payable 
in pursuance of the particular agi'oement and 
not under this Act’. 

It will be observed that such a private agree¬ 
ment must be in writing. Where such a contract 
has been entered into, the outgoing tenant does 
not, in so far as the compensation provided in 
it is concerned, require to give the notice to the 
landlord recpiired by the Acts. Its adjustment 
will fall to be made either between the parties 
or under the arbitration provisions of the stfitute. 
What is ‘ fair and rea.sonable ’ comj)ensation will 
depend on the cii'cumstances of each case. But 
it might not be so on various grounds, the lead¬ 
ing one being that it might not secure to the 
tenant such full compensation as he would obtain 
under the Act. Any agreement which provides 
for compensation being paid for feeding-stutfs 
consumed on permanent pasture and excluding 
what was used in houses, or say by sheep folded 
on turnips, would not be fair and reasonable, 
inasmuch as it might and probably would exclude 
the greater part oi the feeding-stulfsconsumed on 
the holding. Again, an agreement providing for 
the residue of linseed cake being paid for and for 
all other kinds of feeding-stuffsoeing disallowed, 
would not be legal. The same may be said of a 
condition that the tenant is not to have any claim 
iiianures or feeding-stuifs used during 
the last two or three years of the lease than 
during the preceding years of the tenancy. 


It may be well to warn tenants against sign¬ 
ing any agreement of this kind which does not 
seem for them ‘fair and reasonable compensa¬ 
tion ’. If signed, the burden will lest on them 
to show that the terms agreed on are not fair 
and reasonable, and they should proceed on the 
assumption that neither an ar bitrator nor a law 
court will lightly set them aside. Substantial 
injustice must be the eh’ect of these to warrant 
their being declared null and void. 

The Act does not specify, in a case where the 
tenant wishes to set aside the particulai- agree¬ 
ment into which he has entered, what tribunal 
or person is to be author ized to sit in judgment 
on the question at issue. 

But the matter has been set at rest by a de¬ 
cision of the Court of Session in the ease of Bell 
V. (Iraham arising out of the Wyseby Mains 
reference. There was a substituted scdiedule 
under the lease to which the tenant objected 
under the arbitration as not being ‘fair and 
reasonable’. Upon the question being brought 
before the sheriff, he decided that the arbiter 
must give ehect to the schedule unless and 
until the sjiine is set aside oi- r educed by a court 
of law. An aj)peal on the part of the tenant 
was heard befoie seven judges of the Court of 
1 Session. The question submitted was ‘ Whether 
I the arbiter is entitled to set aside or* ignor e as 
j void the agreement contained in the lease pro- 
I viding for comj)ensatiorj according to a specified 
scale, if in his oy)inion fair and reasonable corn- 
pen.sation is not thereby substituted’. By a 
majority of five to two it was decided that it 
falls to the arbiter* to decide whether the substi¬ 
tuted agreement is fair* and reasonable, but that 
he must judge of its fairness and reasonableness 
as viewed in the cii’cumstanees at the time of 
making it, and not whether it did or did not 
tally with the scale which the arbiter if left to 
I himself would now apply; further, that the 
I agreement being signed by both parties, the ob¬ 
jector must specify the provisions objected to 
and the reason for his objections. However, 
the Court indicated that the arbiter’s judgment, 
if challenged, would not bo final, but might be 
brought before a court of law. 

COMl’ENSATION FOR REPAIRS ON BUILDINGS.— 

The Agricultui*al Holdings Act, 1906, added the 
following to Tart HI of the First Schedule 
of the 1900 Act:— 

‘ Repairs to buildings, being buildings neces¬ 
sary for the proper cultivation or working of 
the holding, other than I'epairs which the tenant 
is himself under an obligation to execute.’ 

‘ Provided tliat the tenant, before beginning to 
execute any such repairs, shall give to the land¬ 
lord notice in writing of his intention, together 
with particulars of such repairs, and shall not 
execute the repairs unless the landlord fails to 
execute them within a reasonable time after 
receiving such notice.’ (Section 6.) 

This is so clear and plain that it does not 
require to be elaborated or emphasized. We 
merely point out that the power is limited to 
execute repairs to erected Duildings of a suit¬ 
able character for the particular holding, and 
that the tenant, before proceeding to execute 
them, must give notice, accompanied by par- 
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ticulars, to the landlord, so tliat the latter may 
have the opportunity of making the repairs 
should he elect to do so. 

Tenant’s Property in Fixtures.— By sec¬ 
tion 30 of the Act of 1883 a tenant is entitled, 
on quitting the holding, to remove fixtures, 
including ‘any engine, mjichinery, fencing, or 
other fixture’, and also buildings erected by 
him, provided two conditions are complied 
with, viz.: 

(1) That one month before removing any fix¬ 
ture or building, the tenant shall give notice to 
the landlord of his intention to do so, and within 
that time the latter may give notice to the 
former that he elects to purchase it at a price 
equivalent to the fair value of it to an incoming 
tenant, to be fixed by the arbitrator provided 
under the Acts (but without appeal); and— 

(2) That the tenant must make good any 
damage done to the holding in removing the 
fixtures or buildings. 

By Act 1900, section 4, the foregoing pro¬ 
visions apply to fixtures or buildings acquired 
from his predecessor by a tenant the same as 
those affixed or erected by himself. 

Freedom of Oroppino and Disposal of Pro¬ 
duce. —By section 3 (1) of the Agricultural 
Holdings Act of 1906, the right of freedom of 
cropping and disposal of produce under certain 
conditions are conferred upon the tenant on 
the following terms:—‘Notwithstanding any 
custom of the country or the provisions of any 
contract of tenancy or agreement respecting the 
method of cropping of arable lands or the dis¬ 
posal of crops, a tenant shall have full right to 

} )ractisc any system of cropping of the arable 
and on his holding and to dispose of the 
produce of his holding without incurring any 
penalty, forfeiture, or liability; provided that 
ne shall previously have mane, or as soon as 
may be he shall make, suitable and ade(iuate 
provision to protect the holding from injury 
or deterioration’. It is specified that in the 
case of disposal of the produce of the holding 
the foregoing provisions shall consist in the 
return to the holding of the full equivalent 
manurial value to the holding of all crops sold 
ofi* or removed from the holding in contraven¬ 
tion of the custom, contract, or agreement. 

It will be observed that what is to be applied 
is the ‘full equivalent manurial value’. The 
chief difficulty likely to be encountered in the 
administration of this provision wdll probably 
be in determining how the equivalent of the 
manurial residue from forage crops containing 
organic matter or humus, if these are sold off 
or removed, can be provided. Obviously this 
would not be done if only mineral fertilizers 
were applied. Especially on light, gravelly land 
decayed vegetable matter is more apt to be 
exhausted than on heavier and more retentive 
soils, and its presence is important if not even 
essential to the high fertility of such land. • 
However, difficulties may not be too readily 
raised until they actually arise in practice. 

Where the holding is occupied on a yearly 
tenancy, this section conferring freedom of 
cropping and sale of produce is not to apply 
as respects the year before the tenant quits the 


holding, or any period after he has given or 
received notice to quit which results in his 
quitting the holding. Where the tenancy is 
for a longer period than a year, this freedom 
of cropping and sale of produce is not to be 
exercised during the year oefore the expiration 
of the contract of tenancy. Further, the tenant 
is debarred from breaking up what is probably 
specified in the lease as permanent pasture (sec¬ 
tion 3 (4)). 

The interests of the landlord are so far pro¬ 
tected by the provision that if the tenant exer¬ 
cises these rights in such a manner as to injure 
or deteriorate the holding the landlord shall, 
without prejudice to any other remedy which 
may be open to him, be entitled to recover dam¬ 
ages in respect of such injury or deterioration 
at any time; and should the case so require, to 
claim an injunction, or in Scotland an interdict, 
restraining the exercise of such right, and the 
amount of such damages may in default of agree¬ 
ment be determined by arbitration. It tlius 
provides that the landowner can ask the court 
to prevent the tenant exercising the rights of 
freedom of cropping and sale of produce, and 
further, he can ootain damages if he succeeds in 
proving that he hfis sustained them. In the 
event of the parties failing to agree as to the 
amount due as damages, it is only permissive 
for them to have it settled by arbitration; other¬ 
wise it seems it would be dealt with as an alleged 
debt at (‘ommon law. Any expenditure which 
a tenant may incur in protecting the holding 
from injury under this section is not to be in¬ 
cluded as an improvement under Part III of the 
First Schedule to the Act of 1900. 

Record of Holding. —Either the landlord or 
the tenant may require at the commencement of 
a tenancy that a record of the condition of the 
buildings, fences, gates, roads, drains, ditches, 
and cultivation of the holding shall be made 
within three months by a person to be appointed 
by the parties, or, in default of agreement, by 
the Board of Agriculture and Fisheries. (Act 
1906, section 7.) In default of agreement the 
cost thereof is to be borne by the parties in 
I equal proportions. There are many holdings 
I in regal'd to which such an authoritative record 
I would be useful in adjusting matters at the end 
of the tenancy, and also during its currency. 

Penal Rents.— What are popularly known 
as ‘penal rents’ were abolished by section 6 of 
the Act of 19(X). However, they may still be 
enforced in regard to the breach of any covenant 
or condition in the agreement against ‘ breaking 
up permanent pasture, grubbing underwoods, 
or felling, cutting, lopping, or injuring titcs, 
or regulating the burning of heather’. B^or 
breaches of the lease otherwise, the landlord 
can now only recover myment for the actual 
damage proved to have oeen sustained by him. 

Bequest of Lease.— Before the Act of 1883 
came into force, the tenant of a holding under 
a lease could not bequeath it to anyone. Where 
no stipulation was made, the right of tenancy 
at his death passed to his heir. By section 29 
of that statute ‘a tenant may by will or tes¬ 
tamentary writing bequeath his lease to any 
person (called “the legatee”)’, subject to cer- 
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tain conditions, the principal of which are as 

^^(^)^Within twenty-one days of the death of 
the lessee, the legatee must intimate the testa¬ 
mentary bequest to the landlord or his known 
agent. However, it should be noted that the 
taking of this step imports acceptance of the 
lease on the part of the legatee. 

(2) Within one month after receiving such 
intimation the landlord may give notice to the 
legatee that he objects to accept him as tenant. 

(3) When such an objection has been taken, 
the legatee may petition the sheriff to dispose 
of the matter, and his decision shall be final. 

Notice of Determination of Tenancy.— 
Where a lease is for three years or upwards, the 
one party must give written notice to the other 
party, not less than one year or more than 
two years before the termination of the lease, 
of his intention to bring the tenancy to an end. 
When a lease is from year to yeai*, or for any 
period less than three years, the written notice 
must be given not less than six months before 
the termination of the tenancy. Failing such 
notice, the lease shall be held to be i-enewed by 
tacit relocation for another year, and thereafter 
from year to year (Act 1883, section 28). 

Compensation for Unreasonahle Disturb- 
AN(^E.—This was provided for for the first time 
in the Act of 1906, section 4, in the following 
terms:—‘Where the landlord without good and 
sufficient cause, and for reasons inconsistent with 
good estate management, terminates a tenancy 
by notice to quit, or after having been requested 
in writing at least one year before the expiration 
of a tenancy to grant a renewal thereof, refuses 
to do so, or where it has been proved that an 
increase of rent is demanded from the tenant, 
and that such increase was demanded by reason 
of an increase in the value of the holding due 
to improvements which have been executed by 
or at the cost of the tenant, and for which he 
has not either directly or indirectly received an 
equivalent from the landlord, and such demand 
results in the tenant quitting the holding, the 
tenant upon quitting the holding shall in addi¬ 
tion to the compensation (if any) to which he 
may be entitled in respect of improvements, and 
notwithstanding any agreement to the contrary, 
be entitled to compensation for the loss or ex- 

E ense directly attributable to his quitting the 
olding which the tenant may unavoidably incur 
upon or in connection with the sjile or removal 
OT his household goods or his implements of 
husbandry, produce, or farm stock on or used 
in connection with the holding’. 

‘Pi'ovided tliat no compensation under this 
section shall be payable— 

(a) Unless the tenant has given to the land¬ 
lord a reasonable opportunity of making a valu¬ 
ation of such goods, implements, produce, and 
stock, as aforesaid; or 

(6) Unless the tenant has within two months 
after he has received notice to quit or a refusal 
to grant a renewal of the tenancy, as the case 
may be, given to the landlord notice in writing 
of his intention to claim compensation under 
this section; or 

(c) Where the tenant with whom a contract 


of tenancy was made has died within three 
months before the date of the notice to quit, 
or in the case of a lease, for years before the 
refusal to grant a renewal; or 

(d) If the claim for compensation is not made 
within three months after the time at which the 
tenant quits the holding.’ 

In the event of any difference arising as to 
any matter under this section, the difference 
shall, in default of agreement, be settled by 
arbitration. 

Compensation for Damage by Game.— By 
the Ground Game Acts, occupiers of land are 
protected from the ravages of ground game, but 
lave no right to destroy other game. Where 
a tenant suffers from other game, he can claim 
damages only if he prove that the stock of game 
on the ground at the comnieiicement or tlie 
tenancy has been increased to an excessive ex¬ 
tent—a claim somewhat difficult to substantiate. 
This difficulty has been met after Ist Januar}^ 
1909, by the provisions of section 2 of The 
Agricultural Holdings Act, 1906, which are as 
follows:— 

Wliei’o damage to crops is done by game, 
which the tenant has not the right to kill, he 
shall be entitled to compensation under the 
ff)llowing conditions:— 

(1) The damage must exceed D. per acre of the 
area over which the damage extends. 

(2) Written notice must be given, as soon as 
possible after damage first observed. 

(3) Landlord must have reasonable oppor¬ 
tunity to examine damage — (a) In case of 
growing crt>p, before it is reaped, raised, or 
consumed; and (/j) in case of raised or reaped 
crop, before removal from land. 

(4) Written iiarticulars of claim to be given 
within one montJi of exiiiry of year for which 
claim made. 

Failing agreement, compensation shall be 
settled by aibitration. In cases of leases cur¬ 
rent at 1st January, 1909, deduction from com- 
jiensation shall be made for any sum or allow¬ 
ance in respect of game damage expressly fixed 
by the lease. After the date of the Act, any 
agreement in limitation of the compensation 
fixed by the Act, shall be void 

The landlord is liable in the first instance to 
the tenant, but is entitled to be indemnified by 
his game tenant, if any. 

For the purpo.ses of the Act game means deer, 
phea.sants, piitridges, grouse, and black game. 

Proceedings under Arbitration.— Under 
the Act of 1900, if the parties fail to agree as 
to the compensation to be paid, it is provided 
that it is to be determined by an arbitei* or by 
two arbiters mutually chosen, and the overs- 
raan as the parties might arrange. But the 
statute of 1906 enacts that all questions under 
the Agricultural Holdings Acts, 1883 to 1906, 
or under the contract of tenancy, which are re¬ 
ferred to arbitration shall, whether the matter 
to which the ai*biti*ation relates arose before or 
after the passing of that Act, be determined, 
notwithstanding any agreement to the con¬ 
trary, by a single arbitrator. Consequently, 
after 1st January, 1909, the employment of 
a single arbiter shall be compulsory and uni- 
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vei'sal. The procedure is laid down in the 
Second Schedule appended to the Act of 1900. 
If the parties fail to agree in nominating a 
person as sole arbiter, either of them can apply 
to the Board of Agriculture, who shall make 
the nomination. The Board of Agriculture has 
prescribed forms for this and for the award, 
which should be made use of. 

If, in addition to his claim for compensation 
for improvements under the Acts, the tenant 
has any unsettled claim against the landloi’d 
‘ in respect of any breach of contract or other¬ 
wise in respect of the holding’, he am bring 
the settlement of such additional claim within 
the arbitration proceedings. If he gives wi’it- 
teii notice to the landlord, by registered letter 
or otherwise, not later than seven days after 
the a])pointment of the aibiter, recjuiring that 
the arbitration shall extend b) the determina¬ 
tion of the further claim, the landlord has no 
alternative but to ac(]iiiesce in this course being 
pursued. In the same way, if the landlord has 
any claim against the tenant ‘in respect of any 
waste wrongfully committed or p(*rmitted by 
the tenant, or in n^spect of brt^a(;h of (tontract or 
otherwise in resj)ect of the holding’, by giving 
notice to the tenant not later than s(*ven days 
after the apimiiitment of the arbiter (as above 
explained), he can re(juire the matter to be 
disposed of under the arbitration proceedings. 
There is no limitation made in the length of 
time that the compensation for deterioration 
or breach of contract can be claimed f(U‘. Of 
course, if th(‘se additional (piestions are not 
brought within the aibitration proceedings in 
the way desci*il.)ed, either party is left free to 
raise and [irosecute them at common law. Act 
1900 2 (3). 

The arbiter can require the parties to submit 
themselves for examination in relation to the 
matters in dispute, and to produce all samples, 
accounts, doimments, &c., in their posse.ssion or 
])ower which may be requiied or allied for. 
He has power to administer oaths, and to 
take the affirmation of parties and witnesses. 
Any person who wilfully and corruptly gives 
false evidence before an arbiter is held to be 
guilty of pei'jury, and may be dealt with, pro¬ 
secuted, and punished accordingly. The arbiter 
may at any stage of the jnex^eedings, and shall 


if so directed by the judge of a county court 
(in Scotland the sheriff), which direction may 
be given on the application of either party, 
state in the form of a special case, for the 
opinion of that court, any question of law 
arising in the course of the arbitration. 

The Award. —The arbiter is required to make 
and sign his award within twenty-eight days of 
his appointment, or within such longer period 
as the Board of Agriculture may (whether the 
time for making the award be expired or not) 
direct. The form prescribed by the Board of 
Agriculture, contained in the appendix here¬ 
to, should be followed. On the application 
of either party, the arbiter shall specify the 
amount aw^arded in respect of any particular 
improvement or improvements. The award 
shall fix a day, not sooner than one month 
nor later than two months after delivery of 
the award, for the ])ayment of the money 
awarded for compensation, costs, or otlierwise. 
It is final and binding on the parties. 

It is laid down in section 10 (4) of the 1900 
Act that ‘any award or agreement as to (;()rn- 
pensation am^ any othei’ award under this Act 
may be comj)etently recorded for execution in 
the books of Council and Session oi‘ Sherift’ 
Court books and shall be enforceable in like 
manner as a r(H;oi’d(‘d decree ’. This gives the 
award by the ai biter the position and authority 
of a decision by the court. 

The costs of and incidental to the arbitration 
and award are in the discretion of the arbiter. 
He may direct to and by whom and in wliat 
manner these costs or any part thereof are to 
be paid. "I'lic costs are subject to taxation by 
the registrar of the county (;ourt (auditor of 
the sheriff court in Scotland) on the application 
of either party, but the taxation is subject by 
the judge of that court. In awarding costs, the 
arbiter is to bike into consideration the reason¬ 
ableness or unieasonablenesK of the claim of 
either party, either in i’(‘spect of amount or 
otherwise, and any unreasonabhi demand for 
particulars or lefusal to sufijily jiaiticulars, and 
generally all the circumstances of the case; and 
he may disallow’ the costs of any witnesses whom 
he considers to have been called uiinecessfirily, 
and any othei- coats which he considers to have 
been incurred unnecessarily. [j. o.] 


The following are forms prescribed by the Board of Agriculture to be used:— 


Form A 

Form of Award 


Agricultural Holdings Acts, 1883 to 1900 


Insert name 
(if any) and 
description 
of holding. 


In the matter of a holding known as , lately in the 

occupation of A.B., of {the quitting tenant). 

To all to whom these presents shall come I, F.G., of 
[we, F.G., of , and H.K., of ,] 

send greeting. 

Whereas C.D., the landlord of the al)ove-mentioned holding, and the said A.B., 
the tenant thereof, have failed to agree as to the amount and time and mode of pay¬ 
ment of the compensation to which the said A.B. claims to be entitled in respect of 
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the improvements made on the above-mentioned holding, which are comprised in the 
First ^hedulo to this Award. 

{Here imert redtaU of appointments of Arbitrator, Arbitrators, or Umpire. See 
Forms B., C., and D.) 

And whereas the said A.B., by written notice to the said C.D., has required that 
the arbitration shall extend to the determination of certain further claims by the 
said A.B. against the said C.I). in respect of the sjiid holding, the short particulars 
of which claims are set forth in the Second Schedule to this Award. 

And whereas the said C.D., by written notice to the said A.B., has l equired that 
the aibitration shall extend to the determination of certain claims by tht' said C.D. 
against the said A.B. in res})ect of the sjiid holding, the short particulars of which 
claims aie set forth in the Third Schedule to this Award. 

And whereas the said A.B. or C.I). has applied to me [us] to specify the amount 
awarded in respect of such of the improvements com])rised in the First Schedule to 
this Awaid as art^ in such Schedule marked with an asterisk. 

And whereas the time for making my [our] Award has been extended by the 
Board of Agriculture to the day of , 19 , 

or 

And whereas we have duly enlarged the time for making our Award to the 
day of , 19 . 

Now know yc tliat I, the said F.C. [we, the said F.C. and 11.K.], having taken 
up(Ui myself [oui’st^lves] the burden of the said reference, and having heal’d, examined, 
and considered the witnesses and evidence concerning tlie said inattei’s so I’cfei’red to 
me [us] as aforesaid, do make and publish tliis my [our] Award of and concerning the 
same in manner following, that is to say;— 

1 . I [We] award and determine that the said A.B. is entitled to rec^eive fiom the 

said C.D. the sum of ])ounds shillings and 

p(*nce, as compensation in respect of the improvements comprised in the First Schedule 
to this Award, and I [we] do hereby declare that the amounts awarded by me [us] 
in respect of such of the said imjjroveimmts as are marked with an asterisk are the 
amounts set against such improvements in such Schedule. 

2 . T [We] award and determine that the said A.B. is entitled to receive from 

the said C.D. the sum of pounds shillings and 

pence in resjiect of the claims mentioned in the Second Schedule to this Award. 

3. 1 [We] award and determine that the siiid (M). is entitled to receive from the 

said A.B. the sum of pounds shillings and pence in resjiect 

of the claims iiKiiitioncd in the Third Schedule to this Aw'ard. 

4. 1 [We] awai’d and determine that the stiid sum[s] of pounds NoTE.—The 

shillings and pence hind })ounds shillings f JUJ 

and pence] awarded l)y me [us] shall, subject to the provisions of the net not be 

Agricultural Holdings (England) Acts, 1883 to 1900, be paid by the said C.D. to the 
said A.B. on the day after tlie delivery of this Award; and that the said sum n,onth.^w^*^ 

of pounds shillings and pence awarded by me later than 

[us] shall, subject as aforesaid, be paid by the said A.B. to tlie said C.D. on the same 
day. the delivery 

5. I [We] award and direct that the costs of and incidental to the arbitration 

and this Award shall be paid by the said A.B. or C.D. or by the said A.B. and C.D. 
in the following propoi-tions, namely, part thereof by the said A.B. and 

S art thereof by the said C.D. [or otherwise as may be directed], or 1 [We] award and 
irect that each party shall bear his own costs of and incidental to this arbitration, 
and shall pay part of my [our] costs of this Award, and that any costs payable 
by the one party to the other party under or by virtue of this Award shall be so paid See note 
on the day after the delivery of this Award. above. 

In witness whereof I [we] have hereunto set my [our] hand[8] this day of 

19 . 

Signed by the said F.G. [and H.K.] in the presence of 

F.G. 

[H.K.] 

The first SCHEDULE referred to in the above-written Award 

(Here insert each of the improvements compi'ised in the First Schedule to the 
Agricultural Holdings Act, 1900, in respect of which a claim by the tenant has been 
referred to arbitration. If either party has required that the amount awarded in respect 
of any particular improvement shall be specified, the person or persons making the Award 
will mark such imp'orement with an asterisk, and place against the improvement the 
amount awarded in respect thereof) 
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The second SCHEDULE referred to in the above-written Award 

{Here imert short particulars of any further claim hy the tenant to which he has 
by written notice required that the arbitration shall extend.) 

The third SCHEDULE referred to in the above-written Award 

{Here insert short particulars of any claim hy the landlord to which he has hy written 
notice required that the arbitration shall exteiid.) 


Note.—T he Award may be endorsed as follows:— 

This Award was delivered to A.B. \or C.D.] on the day of 19 

F.G. 

[H.K.] 

Form E 


{Application for Appointment hy Board of Ayricnltare of a single 

A rbitrator.) 


As^ricultural Holdings Acts, 1883 to 1900 


To THE Board of Agriculture. 


Insert name 
(if any) and 
description 
of holding. 


In the matter of the holding known as , lately in the 

ocrcupation of A.B., of * {the quitting tenant). 

Whereas the said A.B. claims to be entitled to compensation in respect of certain 
improvements made on the above-mentioned holding. 

And whereas (U)., of , the landlord of the said holding, 

and the said A.B., have failed to agree as to the amoiint and time and mode of pay¬ 
ment of svich compensation, and as to the pei'son to act as arbitrator for the puipose 
of settling the differences that have so arisen. 

And whereas there is not any provision in any agreement between the said A.B. 
and C.D. relating to the appointment of such arbitrator, and such arbitrator may 
accordingly be appointed by the Board of Agriculture on the application in writing 
of eithei' of the parties. 

Now I, the said A.B. or C.D., do hereby apply to the Board of Agriculture for 
the appointment by them of an arbitrator for the puipose of settling the said 
differences. 

(Signature of A.B. or C.D., or his duly authorized agent.) 

Note. —Delay in making the appointment will be avoided if the application is signed by 
or on behalf of both parties. 


Form H 

{Application to Board of Agricidtnre for extension of time for Award^ 

Agricultural Holdinc^ Acts, 1883 to 1900 

To THE Board of Agriculture. 

Insert name In the matter of an arbitration under the above-mentioned Acts between A.B,, 

d* quitting tenant)^ and C.D., of 

of holSing? (^^6 landlord), relating to the holding known as , 

lately in the occupation of the said A.B. 

Whereas the time for making the Award in the said arbitration will expire [or 
expired] on the day of , 19 . 

Now I, the undersigned, do hereby apply to the Board of Agriculture to extend 
the time for making the said Award to the day of , 19 . 

[This may be signed by an arbitrator, or by an umpire, where 
the matter is referred to him, or in any case by either 
party to the arbiti-ation or his duly authorized agent.] 

For methods of assessing compensation for manures and feeding-stuffs under the 
Agricultural Holdings Acts, see art. Compensation. 



Agricultural Shows— Agricultural Societies 


Asricwitural OrganlMtlon 8 oel«- 

Rates Act. See Batii^o. 

Schools and OollSRsa 

_ _Shows. —The object of 

th^* has'maTnly been to induce agriculturistg 
to improve the live stock of the faroi) and un¬ 
questionably they have exerted a great influence 
m this direction. For centuries the specimens of 
the different breeds of horses, sheep, and cattle 
were poor. They were the more so because 
they were poorly kept in many cases in winter 
—indeed they were not infrequently treated in 
a way that was little short of starvation. The 
growth of towns and cities by and by created 
a demand for beef and mutton which awakened 
on the part of the owners a desire to improve 
their animals. The distance of the principal 
centres of population from many parts of the 
country was a serious obstacle in the way of 
stock owners finding a ready and remunerative 
market for their cattle and sheep. The latter 
for long were bred and reared principally for 
their wool. As markets and other outlets pro¬ 
vided facilities for the disposal of their surplus 
stock at slightly enhanced prices, a desire to 
improve their animals gradually sprang up and 
extended. This led to a demand for animals, 
specially males of an improved sort, and no 
doubt it was the fostering of this spirit which 
led to agricultural shows being held all over 
the country. For long, owing to the poor faci¬ 
lities for travelling, the live-stock exhibitions 
were necessarily of a purely local character. 
Each district had its own show, the classes being 
(?onfined to the breeds kept in the respective 
localities. The classification in former days was 
often different from what is now commonly 
adopted. For example, in addition to prizes 
for the best individual animals of each class, it 
was not uncommon for a class of some such 
nature as the following to be provided: for 
the best lot of yearlings, excluding bulls—being 
not less than one half of the cattle bred on the 
farm. Such a classification recognized and en¬ 
couraged the attainment of a high degree of 
merit on the part of the stock on a farm, and 
moreover, the occupants of moderate-sized farms 
were put on a fair level with those whose 
animals were more numerous, inasmuch as the 
criterion by which the award was given was 
the average merit of the beasts, apart from the 
number which might be exhibited. In former 
times, landowners not infrequently offered 
prizes for the most meritorious lot of cattle of 
a particular age, bred by their tenants. Sir 
James Graham, !l^rt., of Netherby, had a special 
but useful method of encouraging and reward¬ 
ing his tenants. He had a herd which was 
acknowledged to be the best in the district, and 
the prizes consisted of bull calves—the success¬ 
ful competitors getting their choice after each 
other in the order in which they stood on the 
prize list. The establishment of breeding'shows 
was followed by fat-stock exhibitions. Shows of 
roots, grain, and seeds have long been common, 
and at almost all exhibitions, whether of the 
live or dead stock of the farm, implements have 
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See Education. 


been conepicnous. At almost every exhibition^ 
for a long time, prizes were given for the most 
approved implements and machines used 1^ 
farmers. But this has latterly been diBContiauea, 
with the general approval of the exhibitors 
themselves. Tlie awards were not regarded as 
satisfactory unless they were pronounced after 
moat thorough trials, and this was not always 
practicable. Besides, the public were apt to be 
niisled, sav, by an implement being extensively 
advertised as having been awarded the first 

{ )rize by one of the national agricultural societies, 
ong after it had been superseded by a new or 
improved machine which by general consent 
was better adapted for the purpose, [j. o.] 
Agricultural Societies.— At an early 
date agriculturists entered into combinations 
called societies oi’ associations, for the purpose 
of promoting objects common to them all. In 
the nature of the case, for a long time these 
were confined to a comparatively limited geo¬ 
graphical area. Before the days of railways 
the means of communication between different 
districts were limited and slow, so that only a 
small proportion of those actively engaged in 
the farming industry went far from home. But 
tliere were generally a few in most districts 
who interested tliemselves in imputing useful 
knowledge to others as to the best methods of 
growing and consuming crops, including the 
introduction of improvea machinery. The im¬ 
provement of the live stock on the farms was 
also one of the objects steadily kept in view, 
but the progress made in this department was 
for a long time slow. One of the first societies 
instituted was called the Honourable Society of 
Improvers in the Knowledge of Agriculture 
in Scotland. This organization, which had its 
headejuarters in Edinburgh, was started in 
1723. It was almost entirely composed of land- 
owners, and its most active member was Mr. 
Kobert Maxwell of Arkland, in Kirkcudbright, 
who published an account of its operations in 
1743. It encouraged the formation of branch 
societies over Scotland. It fostered improved 
methods of farming, and encouraged farmers 
and others in all parts of the country to apply 
to it for information and advice, which were 
freely given. The improvement of landed pro¬ 
perty was the main object aimed at, but in this 
way tenant farmers indirectly derived no in¬ 
considerable advantage. In fact, that class and 
gardeners were admitted free as members. A 
similar society was by and by set up in Ireland, 
and various organizations having the siime object 
were set agoing in England. The Highland 
Society of Scotland was instituted in 1784. At 
first it was confined to the Highlands, and its 
proniotei‘8 sought through its agency to preserve 
the language, the poetry, and the music of that 
part of Scotland. When it got a Eoyal Charter 
in 1834 its name was changed to that of the 
Highland and Agricultural Society of Scotland, 
and subsequently the advancement of agri¬ 
culture in all parts of North Britain was 
regarded as its special aim. The sister organ¬ 
ization, the Royal Agricultural Society of 
England, was institutea by Royal Charter in 
1839. Another important society which is more 
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limited in its scope, though it embraces an ex¬ 
tensive territory, is the Bath and West of 
England Society. All the provincial agricultural 
societies, as well as the national ones, sought to 
encourage and introduce improved systems of 
farming, as well as to improve the live stock 
of the farm. In many instances experiments 
in the growth of crops were conducted by the 
members, and by such means the progress made 
was decidedly moie rapid than would have been 
the case had farmers been left to act indepen¬ 
dently and feel their way for themselves. The 
most economical and profitable metliods of con¬ 
suming tile crops of fai'ins also engaged at a 
comparatively early date the attention of these 
societies. In the early days of which we are 
speaking, not mucli a.ssistance was given by the 
press in the dissemination of knowledge regard¬ 
ing farming matters. But it was customary for 
the members to have discussions among them¬ 
selves, which were useful not only as a means of 
imparting information, but also in awakcuiing 
and fostering a .spirit f)f enquiry and a desire for 
the introduction of improvements. Latterly not 
a few agricultural societies have almost entirely 
confined their work to holding shows for live 
stock and implements. This is to bo regretted, 
inasmuch as, while the.se ojchibitions are u.seful, 
much good in other ways might be accomplished 
by such organizations. 

The following ai'e tln^ principal agricultural 

societies in the United Kingdom:.Ayrshire 

Agricultural A.ssociation, Ayr; Ikith and West 
and Southern Uounties Society, Bath; Birming¬ 
ham Agricultural Exhibition Society ; (llasgow 
Agricultural Society, (llasgow; Highland and 
Agricultural Society, EdinburLdi; International 
Horse Show Association, London; Boyal Agri¬ 
cultural Society of England, Tiondon; Boyal 
Counties Agricultural Society, Basingstoke; 
Boyal Dublin Society, Dublin; Boyal Northern 
Agricultural Society, Aberdeen; Boyal Ulster 
Agricultural Society, Belfast; Scottish National 
Eat Stock Club, Leith; Smithfield Club (In¬ 
corporated), London; Welsh National Agri¬ 
cultural Society, Aberystwyth. 

Readers may also consult the articles Bath 
AND Wkst and Southern Countie.s Society, 
Highland and Agricultural Society, Royal 
Agricultural Society of England, Royal 
Dublin Society. For the various live-stock 
societies see under the diflerent breeds. 

[J. G.] 

Ag^rlculture, Chambers ofL 

I. England and Wales. —The English Cham¬ 
ber of Agriculture, or, to give it its proper 
designation, the Central Chamber of Agricul¬ 
ture, was founded in 1866, simultaneously with 
the formation of local Chambers in diflFercnt 
parts of the country, which were affiliated to 
the central body under the title of the Central 
and Associated Chambers of Agriculture, the 
object being ‘to promote and advance the best 
interests of agriculture, and with that view to 
watch over all measures affecting the agricul¬ 
tural interests before Parliament, and to take 
such action on all matters, both in and out of 
Parliament, as might seem desirable for the 
benefit of agriculture*. 


Since its institution, the Chamber has con¬ 
siderably enlarged its field of work, and has 
embraced agricultural societies, unions, feder¬ 
ations, dairy associations, &c., in addition to 
the original Chambers and farmers’ clubs. The 
number of bodies now associated is 90, repre¬ 
senting, with the Central Chamber, a member- 
.ship of some 17,000 or 18,000. The Central 
Chamber has the advantage of having on its 
roll 136 members of the Legislature, of whom 
83 are members of the House of Commons. The 
total membership is 350. 

Tlie work of the Chamber is undertaken by 
a (Council, which consists of 24 members chosen 
out of, and by the subscribing members of the 
Central f/hamber, and in addition 110 deputies 
appointed annually by the various federated 
bodies. The Council meets in London once in 
each of the months of February, March, April, 
May, June, November, and December. The 
subjects for discussion are selected by a bu.sine.s8 
committee representative of both the Central 
and A.ssociated Chambers. In addition to this 
general business committee other committees 
are appointed from time to time to deal with 
special branches of the agricultural interest. 
The special committees at j)re.se.nt in charge of 
remits from the (ieneral (V)miiiittce are com¬ 
prised in the following list:—Parliannuitary 
Committee, Ijocal Taxation (V)mmittee, (.-attle 
Diseases Committee, Dairy Pioducts Committee, 
Organization Commitbie, Railway Bates Com¬ 
mittee, Fertilizers Committee. 

The financial lesources of the Chamber are 
limited. Neverthele.s.s, useful work has b(‘en 
done, in the pa.st, and the influence of the 
Chamber has manifested itself in connection 
with the various parliamentary measures that 
have emerged since its institution. The above- 
mentioned committees sufficiently indicate the 
piesent activity of the (fliamber, and an open 
invitatifui is extended to all those agricultural 
bodies not yet federated with the Central 
Chamber, to become as.sociated at once and so 
consolidate the intere.sts of all those who are 
working foi’, and inteiested in, the welfare of 
British agriculture. The truth of the assertion 
is obvious ‘that unless agriculturists are pre¬ 
pared to efficiently maintain an organization 
for the furtherance of their own industry, they 
cannot complain if other interests, more alert, 
.should receive grcatei- consideration from Parlia¬ 
ment’. 

IL Scotland. —The constitution and aims of 
the Scottish Chamber of Agriculture are similar 
to those of the corresponding body in England, 
with which it is in corresponding membei’ship. 
The affiliated and associated societies number 
at present 76, with a total membership of 
close upon 18,000. Rule 7 of the constitution 
provides for the management of the Chamber 
oy a direction consisting of a president, two 
vice-presidents, and at least twenty-five direc¬ 
tors, the majority of whom are tenant fanners. 
The election to the dii'ectorate is made at the 
annual general meeting. 

Tlie objects of the society are, in the main, 
similar to those of the English Chamber. In 
particular, the Chamber seeks to attain its 
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objects ‘ by meetings and confeiences (public or 
otherwise), at which any subject connected with, 
related to, or alfecting agriculture, and especially 
agricultural legislation and administration, may 
be discussed and resolutions adopted; by pre¬ 
senting petitions and sending deputations to 
parliament, or to any government or public 
department or board regarding such matters’. 

Asriculture* History of. —That the 
origin of the art of agriculture dates back far 
beyond the period of the most ancient history is 
obvious from the fact that the earliest detailed 
records of it represent it as in a considerably 
advanced stage. But the origin, although not 
actually known, is not difficult to imagine. 
Primitive races of mankind, if they subsisted 
partly or wholly upon wild fruits and seeds, 
could not have failed to observe self-sown 
plants springing up in the soil around those 
from which they gathered the produce, and no 
great degree of intelligence was necessary to 
suggest the covering of seeds with soil in places 
convenient for obtaining the results of such 
primitive enterprise. It is true that some no¬ 
madic 1 ‘aces, living on the fruits of the chase 
and the products of wild vegetation, have failed 
to practise agriculture even in its most primitive 
form down to the present time, and it may be 
surmised, therefore, that scai’city was the hard 
.schoolmaster to suggest in the first instance the 
artificial {)roduction of food, where population 
became comparatively thick and game and wild 
fruits correspondingly short, or tropical drought 
frequently reduced the natural products of the 
soil below the subsistence level. Equally easy 
is it to imagine the origin of the domestication 
of some of the wild animals of the world for the 
supply of meat and milk, and, in course of time, 
for draught purposes. 

Apart from the Scriptural account of the 
origin of mankind, in which Cain and Abel are 
incidentally named as the representatives of the 
two main oranches of agriculture, while Noah, 
some time later, is mentioned as having planted 
a vineyard, and Abraham as being a great 
owner of cattle, sheep, asses, and camels, there 
is evidence of agriculture having attained con¬ 
siderable development many centuries before 
the Christian era. Abraham’s visit to Egypt 
was illustrative of the common practice of no¬ 
madic tribes in neighbouring countries resort¬ 
ing to that country for suosistence in times 
of famine. Moreover, as pointed out by Mr. 
Chandos Wren Hoskyns in nis Inquiry into the 
History of Agriculture, in the tomb of Kameses 
III, one of the sh^herd kings of ancient Egypt, 
in the British Museum, the shepherd’s crook, 
which had become a royal badge, is to be seen 
in one of the monarch’s hands; and yet the 
period in which the sheep husbandry was para¬ 
mount in Egypt, some centuries in duration, 
had been preceded, as it was followed before 
the time of Joseph, by an era of pre-eminent 
tillage. At the time of Joseph Egypt was the 
canary of its part of the world, and probably it 
had been so for centuries before, l^e plough, 
though of a pattern different from any ever 
used in this country, and other agricultural 
implements were in use; there were various 


breeds «)f live stock; and poultry were hatched 
by a primitive method of artificial incubation. 
Hieroglyphics on ancient monuments are in¬ 
delible records of the early development of 
agriculture in Egypt. The agricultural classes, 
too, appear to have been highly organized. 

The ancient writers of Greece and Rome have 
much to say about the agriculture of Egypt and 
some neighbouring countries. If all their stories 
were to be taken as strictly accurate, it might be 
concluded that farming had degenerated since 
their time; for they state that in Egypt, and 
ancient Assyria also, a yield of corn one hun¬ 
dredfold the quantity of seed sown was com¬ 
mon, and even mention yields of two hundred¬ 
fold. The latter increase, at least, is quite 
incredible; for, even if only a bushel of corn 
was sown, two hundred times that quantity is 
far beyond the acci'edited production of any 
cereal in any part of the world. 

To the Saracens, as the Arabian tribes who 
embraced the religion of Mohammed were gen- 
erically named, Mr. Hoskyns asciibes great 
credit for the introduction into the European 
countries which they invaded of some of the 
most advanced methods of land culture in 
Egypt, Syria, and Persia, and particularly as 
the introducers of irrigation and diaining into 
Europe. 

Among other countries in which agriculture 
attained more or less considerable development 
in ancient times are China and Hindustan; but 
the records, like those of ancient Greece, are 
lamentably scanty. In the case of the last- 
named country, indeed, tiiis scantiness is sur¬ 
prising in comparison with the full accounts of 
other subjects of national interest given by her 
famous historians. On the other hand, very 
full accounts of the husbandry of ancient Rome 
are extant in the works of Pliny, Virgil, Cato, 
Columella, Varro, and Palladius, while those of 
many other writers have been lost. 

The full details given by Roman writers show 
that agriculture was carefully studied and prac¬ 
tised in their time by their fellow countrymen. 
The importance of rotation in cropping was 
fully understood, and the fertilizing effect of 
growing leguminous crops was distinctly recog¬ 
nized, while strict rules as to tillage, manuring, 
times of sowing, and other details were laid 
down by the best authorities, and commonly 
observed. It is true that a wide-spread super¬ 
stition as to the connection of phases of the 
moon with the best times for sowing and other 
operations prevailed; but even modern British 
farmers are not quite free from that delusion. 
Directions for the choice, breeding, feeding, and 
management of cattle had a bearing more upon 
the animals considered as draught oxen than 
upon their suitability for the production of 
meat. 

In an encyclopaedia of modern agriculture full 
details of the farming of ancient times would be 
out of place, and readers who desire to become 
acquainted with those of the Romans, if not 
able to study them in the works of the authors 
named above, may be referred to the full ac¬ 
count of the subject given in The Husbandry of 
the Ancients, by the Bev. Adam Dickson, A.M., 
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in two volumes, published in Edinburgh in 1788 
by J. Dickson and W. Creech, and Daubeny’s 
Lectures on Homan Husbandry (1857). 

The Romans implanted their agricultui'al sys¬ 
tem more or less fully in the countries which 
they subjugated and colonized, and their influ¬ 
ence upon tlie agriculture of Britain during four 
centuries of occupation could not have failed to 
be of gi’eat importance. Unfortunately, history 
is silent as to the condition in which the con- 
<|uerors found British agriculture when they 
first entered this country or during their occu¬ 
pation of a considerable part of it. Under their 
sway, however, it is certain that agriculture 
flourished, until Britain became a great corn¬ 
exporting country. 

Whether the industry deteriorated or not 
under the Saxons there is no clear evidence to 
show; but as Tacitus found the Germans gen¬ 
erally, and presumably the Saxons among them, 
a nation of farmers, tilling their village lands 
and pasturing their stock in the surrounding 
forests, it is probable that these invaders taught 
at least as much as they learned. At any rate 
tliey were a people of freeholders, as tillers 
of the soil, whereas the Roman farmers and la¬ 
bourers, excepting the Patricians in the period 
during which agriculture was fashionable among 
the highest in the State, were slaves or freed- 
men. It is true that under Roman law tenant 
right rose to a high degree of advantage as 
a security for a tenant farmer, whether a serf 
or a freedman; but the Saxons had the much 
more perfect security of ownership, either indi¬ 
vidually or in common. But the sword and the 
plough have been hei’editary enemies from time 
immemorial, and the Saxons introduced and 
perpetuated war in this country, lirst against 
the Britons, and afterwards among their several 
tribes, who fought against each other for su¬ 
premacy; and the legacy of almost constant 
warfare was the establishment of the feudal 
system, under which even those who were 
superior to the slaves by whom the lands of 
the Saxon settlers wei’e tilled became mere re¬ 
tainers, protected by and subject to the thanes 
to whom great estates were granted for military 
services. As early as the time of Alfred the 
Great the system of fiefs had attained such 
ascendency that every man but the king was 
supposed to have his lord. 

Peace under Canute, and later for a time 
under Harold, gave temporary revivals of pros¬ 
perity; but the conquest of the country by 
William of Normandy soon followed, ana the 
feudal system was thoroughly developed. What 
influence that system had upon agriculture can 
only be conjectured. That the position of the 
superior tillers of the soil was lowered when 
they became mere retainers of the Saxon thane 
or the Norman baron is obvious; but it does 
not follow that the system of farming deterio¬ 
rated. According to high authorities, village 
communities at one time existed in England, 
and the manor, established by feudalism, is 
described as a survival of the ancient mark, 
while our commons are said to be relics of such 
communities. But communistic land tenure has 
not been remarkable for agricultural advance¬ 


ment, and it is probable that the cultivation of 
the soil may have been improved by the lords 
of manors, their bailifis, and the so-called ‘free 
tenants’ or villains, who paid rents partly in 
kind and partly in services. 

Mr. Green, in his Short History of the Eng¬ 
lish People, traces the origin of the modern 
farmer class to the 12th century, by which time 
the lord of the manor had often found it more 
convenient and profitable to let on lease his 
estate, or at least his demesne, to tenants at 
rents payable in money or in kind, than to 
cultivate it on his own account. The term 
‘ feorm ’, applied to the rent thus paid, is given 
as the derivative of ‘ farm ’ and ‘ farmer ’. But 
while there is much in the writings of the 
old English chroniclers concerning the tenure 
of land, as to which, moreover, the Domesday 
Book gives much enlightenment, there is a tan¬ 
talizing lack of information as to the manner 
in which the land was cultivated. According 
to Professor Rogers, in Six Centuries of Work 
and Wages, it was not until the middle of the 
13th centuiy that such information began to be 
recorded. Before that time, which he desci’ibcs 
as ‘ the last ten or twelve yeais of the reign of 
Henry HI’, not a single farm account or manor 
roll was in existence, so far as his painstaking 
search enabled him to dcteimine. Quite sud¬ 
denly such documents became abundant, and 
they give a mass of information as to the grade s 
of social life in villages, the sizes of holdings 
held by villains or free tenants and serfs, rents 
in kind and in service, and wages, and throw 
some light upon the practice of farming. As 
these documents represent nearly all the Eng¬ 
lish counties, the information extracted from 
them by the laborious research of the author 
just named is more trustworthy than the state¬ 
ments of any single observer could be. 

So far as the court rolls show, the practice 
of farming varied very little in different parts 
of the country. More than half the land was 
arable, the pasture being generally rough graz¬ 
ing ground held in common. All the varieties 
of grain and pulse cultivated at the present 
time were grown in the 13th and 14th centuries. 
As might be supposed, the several cereals were 
grown in diflerent proportions, in accordance 
with the suitability of the soil and climate in 
various counties or districts. On some estates 
the proportion of wheat to the cropped area was 
over 40 per cent; but half the arable land was 
usually summer-fallowed every year. The plough 
commonly used was a wooden one, only the 
wearing parts being cased or tipped with iron. 
Both horses and oxen were used for draught 
purposes, four of either being worked on a 
plough. There is evidence of winter as well as 
spring barley being grown. As a rule, about 
two bushels of wheat, rye, beans, peas, and 
vetches were sown, and four of barley, bere, 
and oats. How the seed was covered is not 
cei’tain, as these particular documents do not 
mention harrows, though they were in exist¬ 
ence in some districts at least. Possibly much 
of it was ploughed in when it was sown broad¬ 
cast, or hc^d in when it was dibbled, as beans 
at least probably were. Nor is the land roller 
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mentioned. There were no cultivated grasses 
or clovers, and root crops were not known. 

Cattle, sheep, pigs, and poultry were commonly 
kept, and goats to a very small extent. The 
cattle were partly used lor dmught purposes, 
and partly for the production of meat, milk, 
butter, and cheese. Sheep for the most part 
were kept on the demesnes of the lords of the 
manors, until these gradually came to be let on 
lease to tenants. Commonly the demesne, the 
portion of a manor kept in the owner’s hands, 
was about one-fourth of his estate, or from one- 
third to one-half of the arable land and the best 
of the pasture, and it was managed by a bailiff. 
Sheep were profitable, on account of the high 
rice of wool. Live stock must have fared 
adly during the winter after a bad hay season, 
as the only considerable kinds of winter forage, 
apart from such corn as was used for horses 
and fattening animals, were hay and straw. 
Far(!y and sheep scab are among the diseases 
mentioned in the records. The losses of live 
stock were very lieavy. 

The only manures used were farmyard manure, 
lime, chalk, and marl. Pi-obably there was not 
enough farmyard manure for more than a small 
pi'oportion of the large acreage of corn grown, 
and it must have been of very poor quality. 
(.Consequently, though partly owing to defective 
(uiltivation, the yields of crops were small. On 
the estates of Merton College, Oxford, which 
were in several counties, even in a good season 
wheat yielded only 8 to 16 bus. per acre, the 
latter quantity being extraordinary. For barley 
a common yield in such a season was 12 bus., 
rising to 24 bus. in an exceptional instance. 
For oats the range is wide, cases of 8 to 12 bus., 
one of 16, and one of 40 being named. From 
6 to 12 bushels of beans and peas per acre ap¬ 
pear to have been common yields. There is 
abundance of evidence as to the prices of corn, 
live stock, wool, and dairy produce; but, as the 
value of money was widely different from that 
of the present day, a comparison of them with 
current rates would be misleading. 

All grades of tenants on a manor held and 
cultivated land—the free tenants, the villains, 
the cottagers, and the serfs. All but the fir.st 
had to render services to their lord, varying in 
onerousness in accordance with their respective 
grades. In course of time all the villains be¬ 
came free tenants, while the men of lower rank 
became free labourers. It would be out of 
place in this article to trace the progress and 
causes of the emancipation, which was a very 
slow one, servitude having been still in existence 
in the latter part of the 15th century. 

It is probable that agriculture improved to 
some extent as leases to tenants became common. 
This change appears to have been introduced in 
the I3th century by municipalities who owned 
estates, and the practice was soon followed by 
individual proprietors who found farming un¬ 
profitable or irksome. The movement began 
in Scotland, apparently, at about the same time 
as in Englandt; for Mr. Wilson, in British 
Farming, says that Scottish leases of the 13th 
century are still in existence. The process was 
greatly hastened by the enormous reduction of 


the population by the ravages of the plague 
known as the ‘Black Death’, in 1348, by which, 
it is stated, the number of people in England 
was reduced by one-half. Labour then became 
so scarce, and the wages of free labourera so 
high, that landlords were glad to get rid of their 
demesnes. The notorious Statute of Labourers, 
enacted in 1349, requiring every man or woman, 
bond or free, able to work and not having 
land sufficient for maintenance, to serve any 
employer needing his or her services at the 
wages current before the plague occurred, failed 
entirely, and a modification of it passed in 1350 
did not avail to make labour plentiful. This 
scarcity of labour led to the massing of small 
holdings into large sheep farms, a change found 
profitable in consequence of the high price of 
wool. But vagrancy was so seriously increased 
by this change that, in the time of Henry VII, 
an Act was passed to compel owners of estates 
to keep up the buildings on every farm that, 
within the preceding three years, had contained 
not less than twenty acres. Although this law, 
enforced with heavy penalties, had some effect, 
the aggregation of holdings was not stopped, 
and the passing of further statutes was unavail¬ 
ing to prevent the increase of sheep-farming. 

Only one treatise on agriculture is known to 
have been written in the 13th century, namely, 
Di Dite de Hosbanderye, an essay in Norman 
French by Walter de Henley. According to 
Professor Rogers, this was not superseded until 
Fitzherbert’s work made its appearance, in the 
16th century. 

One of the greatest hindrances to agricultural 
improvement was the communal system of hold¬ 
ing some of the land, under which each tenant 
on a manor had a certain number of furrows 
of the arable land, separated by balks of un¬ 
ploughed land. One tenant often had several 
strips of land in different parts of the common 
field. After harvest the land was grazed in 
common by the tenants. Vestiges of this com¬ 
mon-field system prevail even at the present 
time, although they are few in number. Some 
rudimentaiy attempts to drain wet land were 
made; but the common practice for the purpose 
of preventing crops from being injured by ex¬ 
cessive wetness in the soil was that of plough¬ 
ing the fields in high-backed ‘lands’, miacalTed 
‘ridges’ by some writers. The remains of these 
‘stetches’ are to be seen in many parts of Eng¬ 
land, as in the South Downs for example. The 
disadvantages of the common farming system 
had been i-ecognized in the 13th century, as 
indicated by the passing, in 1236, of the Statute 
of Merton, under which lords of manors were 
empowered to enclose commons on which the 
common rights of freeholders had been granted 
by them; and half a century later the Statute 
of Westminster extended this right to commons 
without the limitation just mentioned. When 
Sir Anthonjr Fitzherbert wrote his Boke of 
Husbandrie in the early part of the 16th cen¬ 
tury, he said that most of the lords of manors 
had enclosed the portions of their demesne lands 
which were in the common fields. Fitzherbert, 
as a practical agriculturist, was strongly in 
favour of enclosure, as were other agricultural 
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writers who succeeded him. He urged the 
tenants to assist in the process of converting 
common lands into separate holdings, and this 
was soon generally recognized as advantageous 
to the more substantial tenants; but some of 
the smaller tenants, through the curtailment of 
their rights of pasturage, and the labourers who 
had not long been freed from serfdom, suffered 
from the change. Desirable though the change 
was in the interests of agriculture, there is no 
doubt that much wrong was done to the poorer 
portion of the lural population by the high- 
iianded manner in which enclosure was 
quently carried on. 

The loss of common rights in land, as matters 
turned out, was mitigated by the great in¬ 
crease of employment, and consequently of 
wages, which accompanied and followed the 
enclosures. Professor Jtogers describc‘8 the 
ir>th century and the first quarter of the 16th 
as ‘the golden age of the English labourer’, con¬ 
sidering the wages lie earned in connection with 
the prices of the necessaries of life. But the 
yirocess of aggregating small holdings and con¬ 
verting arable farms into sheepruns, already 
alluded to, made great progress in this period. 
The price of wool was very high, and sheep¬ 
farming |>aid handsomely. Stiitute after .statute 
followed the one jiassed in the reign of Henry 
VII, already mentioned, for the purpose of 
checking the conversion of arable land to pas¬ 
ture. But the pi’ocess continued all through 
the reigns of Henry VIII and several of his 
successors, greatly to tlie disadvantag<* of small 
farmers, whose holdings were often taken from 
them by fraud or force, llents lose enormously, 
and wages fell, and in the nugris of Edward VI 
and Mary further laws were jiassed to enforce 
a return to arable farming; but it was not until 
the time of Elizabeth, when the growth of 
wealth and industry throughout the country 
had begun to render tillage crops more profit¬ 
able, that a reaction in favour of arable farming 
set in. Still, Elizabeth, like her predecessors, 
deemed it desirable to take measures for the con¬ 
version of sheepwalks to arable farms. More¬ 
over, whereas in the reigns of some previous 
sovereigns laws had been passed to fix men to 
their native parishes, and to force them to work 
for wages lower than those which the natural 
working of supply and demand would have 
secured to them, Elizabeth protected them by 
adjusting wages upon a sliding scale in pro¬ 
portion to the price of flour; while, to attach 
the peasantry to the rural districts, she pro- 
videa allotments for cottagers. To keep the 
poor from destitution the noted Poor Laws 
of her reign were enacted. 

That farming was prosperous in the reign of 
Elizabeth is ^lown by the improvement of 
farmhouses and records indicating an advanced 
state of living among farmers. The low con¬ 
dition of the labourers was the result of the 
extension of sheep farming which had been so 
long in progress. That uie Poor Law of the 
forty-third year of the queen’s reign was bene¬ 
ficial in the first instance there appears to be 
no doubt, although abuses soon crept into its 
administration. 


Except for the essay of Walter de Henley, 
agricultural literature had its foundation in the 
time of the Tudors, as pointed out by Mr. R. E. 
Prothero in Pioneers and Progress of English 
Farming. Fitzherbert (see art. Fitzherbert) 
wrote in the time of Henry VIII, in 1623, and 
Thomas Tusser in the reigns of Mary and Eliza¬ 
beth, and Scot and Sir Hugh Platt in the time 
of Elizabeth. Hops had been introduced into 
England in the time of Henry VIII, and Scot’s 
work was A Perfite Platformeof a Hoppe Garden. 

Tusser (see art. Tusser) in his quaint treatise 
mentions turnips, introduced from Flanders, 
where agriculture was more advanced than in 
this country, but only as a kitchen-garden crop. 
His Five Hundredth Points of Good Husbandry, 
published in 1673, a second and enlarged edition 
of A Hundredth (lood Pointes of Husbandrie, 
published in 1657, is a calendar of farming opera¬ 
tions and instructions for each month of the year, 
written in verse. As on his title page the author 
states that it directs ‘what com, grass, &c., is 
propcT to be sown ’, it might be supposed that so- 
called ‘artificial grasses’ had come into use; but 
there is no mention of such grasses or of clovers 
in the body of the work. He writes of ‘quieke’ 
sets for making fences, and gives instructions 
for selecting ho]! poles when cutting down wood. 
Oattle, it appears, were fed pai tly upon the lop- 
j)ing of trees, though it is curious to notice that 
this lopping is mentioned as an operation for 
January, when the boughs would be leafless. 
Fed on only hay, straw, and such extras as 
boughs, it is no wonder that ‘ From (Jhi istmas 
til May be wel entered in, some cattel wax faint 
and looke poorely and thin ’. It is curious to 
notice that Tusser recommends the sowing of 
oats as early as January. Beans, peas, and tares 
he directs to be sown in February; but winter 
tares had not been introduced in his time. The 
ploughing-in of beans and the harrowing of the 
land afterwards are mentioned; but beans were 
probably sometimes dibbled. Meadows for hay, 
Tusser says, should be shut up in February and 
dunged. The planting of hops in March is 
recommended, and there are instructions for 
making the mounds in which the sets were to 
be planted. Grafting is another March work 
noticed. Barley, it appears^, was sown in March, 
April, and May, and Tusser gives bad advice as 
to sowing the heaviest land first. On the other 
hand, he is sound in his insistence on the necessity 
of harrowing barley land ‘as finely as dust’. 
Wheat and rye were ploughed in; but barley 
and oats, Tusser indicates, should be sown on 
the land after the second ploughing, and har¬ 
rowed in. The land roller was in use, as the 
rolling of wheat in March, when the soil is dry, 
is suggested. Tusser was a strong advocate of 
good gardening, and his calendar of operations 
shows that most of the kitchen-garden crops of 
our own time were grown in the 16th century. 
His experience was gained in Suffolk and Essex, 
and his advice as to sowing beetroot in March 
and cucumbers in the open ground in April 
seems to indicate that the springs of his ^y 
were warmer than they are now. He advocated 
the beginning of summer-fallowing in April. 
Suffolk and Essex were noted in his time for 
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butter making, and the care of cows is dwelt 
upon. But Suffolk cheese, even then, had ac¬ 
quired an unfavourable reputation, as it was 
made from skimmed milk. Ewes were milked 
in Tusser’s time, and their milk was used pirtly, 
generally mixed with cows’ milk, for the making 
of cheese. Scalded cream and butter therefrom 
were apparently made in Devonshire in the 16tl 
century. The hand-weeding of corn crops is 
named as one of the principal oi)erations foi 
May. The washing and shearing of .sheep stand 
first in the calendar for June, and haymaking 
is another operation named for that month. 

‘ Tumbrels ’, or tipcarts, are mentioned. Tusser 
complains that some farmers have not barn- 
room enough for their corn crops, and that 
ricks have to be made in the fields. Apparently 
pigs’ courts were uncommon, as he mentions the 
comfort which a hog finds in winter in a cart- 
shed recommended primarily for preserving 
vehicles. Haymaking was continued in July, 
and flax was then harvested. A long disquisition 
ill favour of enclosure, and in disparagement of 
‘ciiampion ’ or open-field land fills much of the 
space devoted to July. The tliii’d ploughing 
of the summer-fallowing was to be finished in 
July, and then ‘striking’ the land was recom¬ 
mended in August. Harvest was in August, 
wheat being cut with the sickle, and barley mown 
w'ith the scythe. Barle*y was soiiietiines bound 
in sheaves, and sometimes raked into heaps to 
be carted loose. September and October were 
the months for sowing winter wheat. 

Mr. Prothero gives a list of the agricultural 
writers of the 16th, 17th, and first half of the 
18th centuries, with the dates of the editions 
of their works which he has seen, but states 
tliat the dates attixed are not all tho.se of the 
first editions. Tieonard Mo.scairs hook on The 
(Government of C/attel, in three parts, on oxen, 
horses, and sheep respectively, is dated 1605. 
Norden, Vaugham, and Markham (piickly fol¬ 
lowed. Vaugham’s book was the first Engli.sh 
work on watci* meadows and irrigation generally. 

Aj)parently fanning paid well in the reign of 
Charles 1, as there was a great advance in rents. 
Fresh land was brought into cultivation, and a 
scheme foi* I’eclainiiiig the fens was set on foot. 
Walter Blith (see art. Blitii), one of the best 
known of the early writers on English agricul¬ 
ture, wrote The English Improver in that reign, 
and published it in the last year of Charles and 
the first of the Coiiiiiioiiwealth. Tlic second 
edition, published in 1653, was entitled The 
English Improver Improved, or the Survey of 
Husbandry Surveyed, and was dedicatee! to 
‘The Right Honorable the Lord General Crom¬ 
well, and the Right Honorable the Lord Pre¬ 
sident, and the rest of that most Honorable 
Society of the Council of State’. In it the 
author gave the rents of three classes of land, 
those of the worst class being 1«. to 10«. per 
acre; those of the middle class, 10«. to 20«.; and 
those of the richest land, 208. to 40tf. Consider¬ 
ing the great purchasing power of money in 
those times, these rents must be regarded as 
high. He stated that some tenants had doubled 
the value of their farms, and complained that 
such men had simply thus occasioned ‘ a greater 
VOL. I. 


rack ’ upon themselves in rents. He was prob¬ 
ably the first writer to advocate tenant right 
by legislation, and he appealed to the Protector 
and tlie Council of State to grant it. He reju'e- 
sented tot) great a trust in fre(|uent ploughmgs 
and the disposition of fanners to take more land 
than they could farm properly as faults charac¬ 
teristic of the farming of his time. Blitli was 
a strong advocate of land draining, on which he 
wrote with great j udgment. In 1650 Sir Richard 
Weston published A l)is(*ourse of Hiisbandrie 
used in Brabant and Flander.s, which Mi’. Pro¬ 
thero says was the fii’st attempt to explain in 
this country the cultivation of turnips as a field 
crop. Samuel Hartlib, who edited Weston’s 
book, published one a year later entitled Samuel 
Hartlib his Legacie, oi’ an Enlargement of the 
Discourse of Husbandry; and afterwards he 
brought out a treatise recommending the general 
planting of fruit trees and his Coinpleat Hus- 
fiaiidman. He gave testimony of the improve¬ 
ment of farming, including the purchase of town 
manure and the common use of lime in some 
counties. Agriculture was niiich more advanced 
in Flanders at the period tlian in this country, 
and Hartlib recommended the adoption of the 
practice of the former country in growing loots 
and folding them on the land with sheep, as 
well as the growth of clover, lucerne, and sain¬ 
foin. To Sir Ricliard Weston Mr. Prothero 
gives the credit of first growing turnips and 
clover as field erops in England. But it was 
many years before his example was commonly 
followed. The drainage of tne fens made con¬ 
siderable progress during the latter half of the 
17th century. It had been begun by the Ro¬ 
mans ; but the works had fallen out of repair. 
Dutchmen, who had had prolonged experience 
of drainage work in theii’ own country, were 
employed to a large extent to carry it out in 
England. 

Agriculture in Scotland in the 17th century 
was more backward than it was in England. 
There were the same common fields, in which 
tenants held scattered strips of land. Alex¬ 
ander Garden, of Troup, is quoted by Mr. Pro¬ 
thero as describing the system pursued in 1686 
as one in which the land was divided into in¬ 
field and out-field, the former being kept con¬ 
stantly under corn crops, manured every third 
year, and the latter allowed to grow weeds and 
laturiil grasses for four or five years, after which 
t was ploughed twice, and sown with corn. 
Donaldson, who wrote Husbandry Anatomised, 
in 1697 de.scTibed the agriculture of Scotland in 
very disparaging terms. As late as 1716, Sii’ 
Archilifild Grant, of Monymusk, Abei'deenshire, 
say.s that field crops of turnips grown by the 
Earl of Rothes and a few others were objects 
of wonder. 

A great change took place in England and 
Scotland in the 18th cimtur^. The great ex¬ 
pansion of our iiianiifactiiring industry, the 
rapid increase of population, the extensive en¬ 
closure of waste land, and advanced prices of 
farm produce, strongly stimulated improvement 
in farming. To what extent, if at all, the fre¬ 
quently changed fiscal laws prohibiting the im¬ 
ports or exports of corn under specified stipula- 
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tions as to prices, giving bounties on exports, 
and imposing duties on exports, helped or hin¬ 
dered the improvement it would be difficult to 
determine, as the several regulations were an¬ 
tagonistic in their influences. It is certain that, 
by itself, the prohibition of exports when prices 
were above a specifled range checked production; 
but it is not certjiin that the prohibition of im¬ 
ports, or the imposition of duties, when prices 
were below specifled rates stimulated production 
so long as there was a liability to produce more 
than the nation’s consuiiiption in any good season. 

Jethro Tull (see art. Tull), who published his 
Horse-Hoeing Husbandry in 1733, was one of the 
numerous agricultural teachers of the century; 
and, although his idea that the Stirling and aera¬ 
tion of the soil and the destruction of weeds 
would suffice to ensiire continuous productive¬ 
ness without manuring w’as a mistaken one, his 
advocacy of his nieth(»d and the results which 
he produced l)y it did much to inculcate one of 
the most important essentials of good farming. 
Tull was also an advocate of the drilling of corn 
and seeds, n system wdiich he introduced from 
Lomliardy, and of the cultivation of turnips. 
His teachings and example were followed on 
a large scale by a few landowners in Kngland 
and Scotland. One of the first of these was 
Viscount Townshend (see art. Townshkno), 
known as ‘Turnip Townshend’, who was the 
foujidei* of the Norfolk four-course system of 
turnips, spring corn, clover, and wheat. The 
impniveniont which Lord Townshend effected 
on his poor and light land in Norfolk astonished 
his contemporaries. His agricultural cjireer be¬ 
gan in 1730, when he gave up politics for farming. 

That the comparatively enlightened agricul- 
tuial system advocated by Tull and practised 
by him, by Loi’d Townshend, and a few other 
English landowners, had penetrated to Scotland 
is clear from the I'ocords of The Honourable the 
Societ^V of Improvers in the Knowledge of Agri¬ 
culture in Scotland, established in 1723. The 
members, over three hundred in number, in¬ 
cluded many of the most eminent Scotsmen of 
the period. The society ajipears to have been 
Homew'hat of the charader of an unofficial lk)ard 
of Agriculture, in so far as its main objects in- 
clud<id the collection and dissemination of infor¬ 
mation. In reply to an enquirer as to the best 
method of improving some land, the Socii*ty re¬ 
commended moiv frequent manuring than had 
been ])ractised, the ))loughing-iu of a. pulse crop, 
occasional siiminer-fallow'ing, and the drilling 
and horsehoeing of turnips, to be followed by 
folding them off for sheep feeding. 

Early in the century the farmers of Essex and 
Suffolk had begun to di'ain fields closely, filling 
the drains with bushes or stones, and they also 
dressed their lands with the phosphatic cnig, 
p!‘®l>ably containing c<iprolitea, which was dug 
up in certain pu ts of their counties. But the 
agricultui e of the eastern counties had long been 
ahead of that of almost all other parts of the 
country, and the century was nearly ended before 
the improved methods had been adopted com- 
nionlj' throughout the greater part of England. 

In the course of the 18th century most of our 
modern breeds of cattle and sheep were more or 


less improved by the best breeders. The Long¬ 
horn cattle were improved by Bakewell (see aH. 
Bakkwell), the Shorthorns by Sir John and 
Sir James Pennyman and more notably by the 
Colling family later on, the Herefords by Ben¬ 
jamin Tompkins, the Sussex by Ellman, and the 
Devons by Francis Quartley. History is defective 
as to the early improvement of those ancient 
breeds, the West Highlanders and the Gallo¬ 
ways, and the development of the Aberdeen- 
Angus cattle was of later date than the period 
under notice. Bakewell had created the new 
Leicestei' breed of sheep, and Ellman of Glynde 
had improved the Southdown. In 1798 the 
Smithfield Club was founded, and its influence 
upon the improvement of sU)ck breeding soon 
became noticeable. 

The association just named was not the first 
of the bodies which have done so much to im¬ 
prove agriculture to be established. The Bath 
and West of England Society was founded in 
1777, the Edinburgh Society for Encouraging 
Arts, Sciences, Maimfactui es, and Agriculture in 
175.5, and the Highland Society in 1784. In 
the History of the Highland and Agricultural 
Society of Scotland, by Alexander Ihimsay, 
many interesting details as to the condition of 
agriculture in Scotland in the 18th century are 
quoted from a statistical work and official sur¬ 
veys nuadc in the latter part of the period. One 
of the notes is to the eff ect that in Bei wickshire, 
‘the cradle of Scottish husbandry’, improve¬ 
ments were begun about 1730 by Mr. Swinton 
of Swinton and Mr. Hume of Eccles. The Earl 
of Stair is believed to have been the intioducei* 
of the tui*nip crop into Scotland, but Lord 
Karnes (see art. Kamks) first grew them on a 
laige scale for cattle feeding about 1745. In 
Roxburghshire they were grown in drills in 
1747 by Dr. John Rutherford, but the general 
substitution of the system of drill cultivation 
of the turnip for the practice of broadcasting 
was chiefly brought about, according to Loudon, 
by the exaiiqfle and exertions of Mr. Dawson 
(.see art. Dawson) of Frogdeii, in Berwickshire, 
who also fails to be credited with the introduc¬ 
tion of the practice of ploughing with two horses 
abreast, and also of the alternate system of hus- 
liaiidiy. These important improvements date 
from the year 1763. Cultivated grasses and 
clovei’s had, howevei', been grown by Lord Karnes 
as early as the year 1750. The common use of 
a two-lioise plough in Berwuckshire before 1776 
is a striking sign of agricultural advancement, 
though oxen fw draught animals had not been 
discarded. The cattle consisted mainly of Long¬ 
horns and Shortliorns, and the sheep of the new 
Tjeicesters in tlie lowlands and a small black¬ 
faced breed kept in the hill districts. In other 
counties the breeds of cattle and sheep varied. 
In Ayi-shire, in the last decade of the century, 
potatoes had become a geneially established 
crop. In Midlothian they are said to have 
been introduced as a field crop in 1744. Thresh¬ 
ing machines, worked by horses, were general 
in Midlothian in 1793. These are only a few 
of the notes which indicate the progress that 
had been made in Scottisli farming in the 18th 
century. 
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The last quarter of the century coveiled the 
most active period of the career of Arthur 
Young (see art. Young), who did more than 
any other man before, during, or after his time 
to extend the knowledge of the best meth^s 
of agriculture in his own and other countries, 
altliough, like Tusser and some other famous 
writers on the subject, he failed lamentably in 
farming on his own account. This is not the 
place in which to give an account of his tours 
and his public work. In 1793 the old Board 
of Agriculture w'as established, with Sir John 
Sinclair (see art. Sinclaiu) as president and 
Arthur Young as secretary. The chief work 
done by tliis body was the appointment of 
writers to survey the several counties, or many 
of them, and the publication of theii- reports, 
which differ widely in merit, but are full of 
information of farming details. Young was 
a strong advocate of the enclosure of common 
lands, although he lamented the abuses \rhich 
were connected with the practice. 

C'ontemporary with Yt)ung was the famous 
Mr. Coke (sec art. Coke) of Holkham, after¬ 
wards Earl of Leicester, who made farming on 
a large scale a great success under very un¬ 
favourable circumstances, much of his estate, 
including the portion of it which he farmed, 
being sandy and in miserably low condition, 
lie was one of the first farmers to use bones as 
manure, and he is credited with having intro¬ 
duced the use of oilcake and other artificial 
foods for stock. By the purchase of manure, 
stall-feeding of cattle, sheepfolding on turnips, 
and other means, he raised the fertility of his 
land to a high pitch, and his example and j)re- 
cepts were followed by his tenants, for wlioni 
he erected improved buildings and to whom 
he granted long leases. He also did much to 
improve the breeding of Devon cattle and South¬ 
down sheep. His annual sheep-shearings, at¬ 
tended by visitors from various parts of this 
and some other countries, through the inspection 
<jf his estate and the discussions held, did much 
to spread enlightened views as to farming. His 
example in holding these meetings was followed 
by a few other landlords. Agriculture in the 
time of Young and Coke excited keen interest 
among the leading men in the country. King 
Oeorge III was a notable farmer, and many 
noblemen followed his example. 

In the latter half of the 18th century the en¬ 
closure of lands made great progress. During the 
reign of George III, rrom 1700 to 1820, an im¬ 
mense number of enclosure Acts were passed, by 
which 3,500,000 acres of land were brought into 
improved cultivation. One writer makes the 
area much greater. The first general enclosure 
Act, passed in 1801, greatly accelerated the pro¬ 
cess. The high prices of corn and other farm 

t )roduce in the latter part of the 18th century 
ed to the reversal of the system of converting 
arable land into pasture, which had been the 
trouble for a ver^ long period. Another result 
was the rapid increase of the farm tenancy 
system, as small freeholders sold their land in 
order that they might obtain higher interest 
on their capital by hiring large farms. In the 
last quarter of the 17th century, according to i 


Macaulay, the freeholders exceeded the tenants 
in number; whereas, by the middle of the 19th 
century the former had almost disappeared, 
except in a few counties. Thus, in the period 
of agricultural prosperity and rapid land en¬ 
closure, noticed above, the farmers to a large 
extent became tenants, and the labourers land¬ 
less. Moreover, in England, land, in early 
times let on lease, came more commonly under 
the system of yearly tenancy, without any 
security to tenants for their improvements. 
Adam Smith, who published his 'Wealth of 
Nations in 177G, when small freeholders were 
still numerous in England, expressed much 
regret at tlieir threatened extinction, pai’tly 
because of the political subserviency which he 
anticinated as the result. He expressed the 
fear that the extension of the fianchise to the 
leaseholders of Scotland, wdio had no votes when 
he wrote, would lead to the discontinuance of 
leases in that country; but this fear was not 
realized. Smitli also wrote strongly against 
the vexatious restrictions common in leases and 
other farm agreements of bis time. 

Although farming was generally prosperous 
in Young’s time, it was a highly speculative 
business. In his Annals of Agriculture he re¬ 
cords tremendous fluctuations in prices, espe¬ 
cially those of wheat. Thus, in 1784 wheat was 
selling at 40s. 4o?. per quarter, and the price 
remained low until 1792, when a rise set in, 
leading up to 75^. in the spring of 1795, and to 
112 #. in tiie last month of the same year. But 
in 1796 there was a fall to 62«. 4ci?., and in 1798 
to 50#.; whereas, in October,, 1800, tlie London 
average was 127#. 8rf. In February, 1801, there 
was an advance to 164#. in some (iountry markets, 
while in October the price had dropped to 78#. 

As to farm lents, some of the county reports 
prepared for the Board of Agriculture show 
that they had risen enormously. For example, 
a tabular statement for the county of Somerset 
makes the advance for the forty years ended 
with 1795 from £1, 5#. to i)3, 10#. per acre for 
land of the best quality, and from 2#. 6(2. to 10#. 
for that of the poorest class. 

But while landlords obviously obtained a 
greater share than tenants of the wealth arising 
from agi’icultural prosperity, the farm labouiers 
fared worst of all. Young’s Annals are full of 
plans for ‘the management of the poor’. In 
1784 the general range of farm labourers’ wages 
was Is. 2a. to 1#. 6d. per day, and the price of 
the quartern loaf was In 1795 the price 

was 12;j:d., and wages h^ad not by any means 
increased proportionately. So far, indeed, was 
this from oeing the case, that special measures 
in that year were deemed necessary to save the 
men and their families from destitution. The 
magistrates of several counties issued tables 
indicating the wages which every man ought 
to be paid, in proportion to the number of liis 
family and the price of bread, and instructing 
parish officers to make up the difference be¬ 
tween this rate an,d that paid by his empWer. 
This bad system was kept up until the roor 
Law Amendment Act was passed, sadly to the 
demoralization of the lalmurers, who, under it, 
were made permanent paupers. 
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Nothing is more striking to the reader of 
reports on the farming of the latter part of the 
18th century than sbiteinents showing that, in 
many respects, the industry had advanced nearly 
up to the level of present-day practices, at least 
in the hands of its most enlightened managers. 
The course of cropping had become much as it 
is ru)w, or luther as it was before agricultui'al 
depression di*ove the pulse ci-ops largely out of 
cultivation, and led to tlui expansion of tempo¬ 
rary and permarnmt pasture. Even the labour- 
sjiving implements and macliine.s now in use, or 
introiluced in recent times only to be diseard<*d, 
were to some extent ;intieipM.t(‘d by those which | 
were brought out in Young’s tim(*. Jethro j 
Tull’s drill was one of his own invention, and ! 
it was Hupei*s(Kled in Young’s day by .several 
.others of ditter'cnt eonstniction. The Suffolk 
corn drill with its seed-cu])s and cutting coulter's 
was in use, as it still is in a slightly inipi'ovod 
form, while an Es.sex drill, of which Young 
gave a dr-awing, had coulter's of the .shape re¬ 
introduced fi'om the ITriited States as a novelty 
a few years agr>. The Northumberland drill 
sowed lime., ashes, or soot with turnip seed. 
As to ])Touglis, although there has been a vast 
improvement in tlieni during the last twenty 
year's, the tui'iiwrest plough still used largely 
in Kent and Susvsex, and in an inijn’uved form 
elsewluu'e, was in oniuuon use, and no im])le- 
merit of the kind does better work exce])t wheti 
it is d(*sii'ed to jri'oduce a bi'oken fur'i'ow .slice, 
though its drauglit is too heavy for two hoi'.ses. 
Two-fun'ow jrlouglis, brought into notice as 
novelties some year's ago, wer'e found by Young 
in H(!vei'al counties, and before 1770 Mr. Ducket, 
of IVtersliam, invented a three-fui'row plough, 
with which he turned over fi'om 3 to 4 acr<*s 
in a day, ijsing four or five hoi'ses. Another of 
Ducket’s ploughs (;losely resembled an Amci’ican 
imjdeiiieiit mit long ago brought into this coun¬ 
try, for use in ploughing up old or tem]KU'ai'y 
}>astui'e. As early as 1780 a r’(*aping maeliine 
wasinventaal by Mr. Lofft, of Bin y St, Eilrnunds, 
but was not iimch used. 1 lor.serakes and ehatf- 
eutters were introduced befor'e IHOO, and some 
of the hai'idws and land I'oIIei's of th«‘ pet'iod 
under notiia' are still in u.se. 

It was chiefly in I'clation to the comparative 
inferiority of live stock, the insufficiericy of 
fattening cattle, sheep, and pigs with the help 
of pui’chased feeding - .stiifl’s, and the lack of 
ai tilk'ial nianuies, that the agrieultui'e of the 
end of the eighteenth centui'y f<‘ll shrirt of the. 
ellieieni'y attairu'd at a later' period. Kveii in 
Esse.v, which Young regarded as better fanru'd 
tlian any other' English county, the average 
yield of wheat in 1794 was put at only 24 
\>iishe.ls per acre, and that is the highest aver¬ 
age given in any of the county surveys of 
tile piTiod. Eor Suffolk, another well-farmed 
county, Young, in 1797, estimated the averages 
at 22 bus. for wheat, 28 for barley, and 32 to 
34 for oats. All these aver'ages ai'e much lower 
than those of the present time in the two 
counties. The only iiveed of farm horses that 
had been greatly improved w'as the Suffolk 
Punch, though the heavy and hairy-legged ani¬ 
mals of Lincolnsiiire and some of the Midland 


counties, the progenitors of the Shire breed, 
had also a high reputation. As already noticed, 
the improvement of some breeds of cattle and 
sheep had begun; but very little attention had 
been given to pigs, though the Berkshires wrere 
w'ell known, and the Suffolk Whites and the 
Essex Blacks were praised by Young. 

The 19th century was the first in which 
siueiice w^as systematically applied to agri¬ 
culture. Sir Ilumphry Davy (see art. Davy), 
the father of English agrie.ultural chemistry, 
did not publish his Elements of that division 
of science until 1813, while Boussingault (see 
art. Boussingault), who held a like position 
as the iritr-tKluccr* of the branch in France, was 
a boy of eleven years at that time, and Liebig 
(see art. Liejug), the ^^'cat (xerman chemist, 
was a jmar younger. The only manures com¬ 
monly used before the 19th century were farni- 
yar'd and town manure, night-soil, mai'l, lime, 
chalk, soot, wliale-bllibber, fish, and malt dust, 
bones and rape dust having been applied to 
land by only a small minority of advanced 
fai'tnei'.s. There wei'e year s to wait, when the 
(Huitiii'y began, before any considerable addition 
to this list could be made. 

The pe.i'iod began just after the thir'd of a 
sei'ies of three bad har vests; but fai’mers, pro¬ 
tected by high import duties, made handsome 
returns fi'om prices raised enormously by w’ar 
in Europe and an inflated curr'cncy. Whitat 
bad averaged 113.?. lOo?. per quai'ter in 1800, 
barley 59.?. lOr/., and oats 39.?. 4r/., while the 
coi’i'esponding prices of 1801 were 119i?. 6(i., 
GH,*!. fk/., and 37.?. Although war was almost 
constantly raging on the (.Vmtinent until 1815, 
the prices of corn fluctuated greatly, h’or ex¬ 
ample, wheat fell from 119.?. Gc/. in 1801 to 
G9.V. lOcf. in 1802, and 58.?. lOt/. in 1803, other 
corn falling e()rre.spondingly. The last price 
given, however', was the lowest yearly average 
in a period of 22 years, beginning in 1799, and 
in 1812 it was no less than 12G.?. 6c/., wdrile bar ley 
stood at GG.?. 9c/., and oats at 44s. Gc/. ’Diese 
wto e tlie highest annual averages ever realized 
for- wheat and oats, while that of barley had 
only onei* been higher'. While war lasted 
fai'iners made foi'tunes; but rents and poor* 

I rates I'ose enoi inously, and farmers’ .scale of 
I living likewise. The rental of the Northurn- 
i berland agricultural estates of (jli'eenwich Hos¬ 
pital rose from i.'G950 in 1793-4 to i,*ir),5G0 
in 1814-5, an advance of 124 per cent; and 
that of agricultural land in Scotland, aceoi'ding 
to Wilson’.s Bi'itish hainiing, advanced from 
i:2,00(),0(K> in 1795 to i:5,278,G85 in 1815. As to 
I rates, in England and Wales there was a rise 
from i:.5,848,()(K) in 1803 t(* i:8,lG4,000 in 1815. 

XTntil nearly the end of the 18th century, 
fanning had been more baekwai'd in Scotland 
than in England; but these positions were 
I'eversed befoi'e the end of the second decade of 
the succeeding century. Mr. Wilson cited the 
increase of the agricultural I'ental of Scotland, 
quoted above, as evidence of the rapid progress 
of Sc'Ottisli husliandry, wdiich he attributed to 
leases, the superior education given in Scottish 
parish schools, the high prices of farm produce, 
and the unlimited issue of paper money, which 
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enabled bankers to make large advances to 
landlords and tenants for purposes of impi'ove- 
inent. 

After peace was declared at the end of the 
Naijoleonic wars, in 1815, a period of agri¬ 
cultural distress set in, a great fall in prices 
liaving taken place, wliile the harvests of 1816 
and 1817 were bad ones. Later on, in 18:J1, the 
resumption of cash payments heightened the 
distress. It seems strange that farinei*s should 
have been brought to a state of severe depres¬ 
sion when the prices of corn, notwithstanding 
the fall, aveiaged nearly double as much as 
tho.se with which we have been familiar for 
more tliaii twenty years, taking tlie j)i-ices of 
the thi ee chief cereals together. The ranges of 
yeaHy averages from 1815 to 1821 inclusive 
were"5(>j». b/. to J)6s. 1 bf. per quarter for wheat, 
26.?. to :)3s. I Of. for barley, and IJb. (wf. to 
32.S. Cni. for oats. But all engagements had been 
made on the basi-s of inflated pri{*es, and the 
scale of living had also been based upon them. 
At any rate, evidence of the beginning of de- 
pre.ssion was brought before tlie (lommittee on 
the (^)rn Ijjiws in 1814, and in 1816 the Board of 
Agriculture de(uued the .state of affairs serums 
enough to render an en(|uiry into the eoudition 
of agi’iculture im])erative. The (‘videnee col- 
l(‘eted showed that there had been a fall of 
i:b,000,(KK) in the rental of agricultural land in 
Knghuid and Wales, while landlortls had lo.st 
great sums through the bankru])tey of farmers, 
and hful had a great uumber of faimis thrown on 
their hand.s. Mot a few arming the landlords who 
had encumbered their estates with mortgag<*s 
and heavy annuities, and had maintained an 
extravagant stylo of living, were unable to 
me<it their liabilitie.s, Ilistre.ss among the farm 
labourers became worse than ever, and riots 
and incendiary fires were c()nmion in many di.s- 
tricts. 

The depression became worse after 1820, and 
in tliat year and four other years ending with 
1836 Select (/ommittecs .sit to eiupiire into tlie 
di.sistroiis e.ondition of agrienlture. Kents and 
tithes were unpaid to a great extent, and fore¬ 
closures by mortgagees on small estates were 
common, while tluu'e were nuniertms failure.s 
of lianks and tradesmen. Rates touched 20.?. 
in the pound of assessment in some parishes. 
Alteration after alteration was made in tlie 
corn duties, but without avail, and, altliough 
there were fluctuations in the fortunes of agri¬ 
culture, no sustained relief took ])lace until the 
new Poor Law of 1834 and the coni mutation of 
titlies in 1836 had begun to work. During tlie 
long period of depre.ssi()n the yeomen of Eng¬ 
land oecame almost extinct. 

Enough has been stated on this subject to 
show that the improvements in agriculture 
which took place in the first third of the cen¬ 
tury were carried out in spite of adverse cir¬ 
cumstances. On the whole, indeed, the con¬ 
dition of the agricultural land, in England at 
least, deteriorated during the period; and yet 
the march of invention was not entirely stayed. 
The Board of Agriculture lingered on, in spite 
of lack of funds, until 1822. One of the greatest 
benefits which the Board conferred upon agri¬ 


culture was the engagement of Professor (after¬ 
wards Sir Humphry) Davy to deliver annual 
lectures on agricultural chemistry, which he did 
from 1803 to 1813 inclusive. 

In mechanical invention one of the most im¬ 
portant events during the period of distress was 
the introduction in Scotland, in 1828, of Bell’s 
reaping machine, the first to command any con¬ 
siderable degree of success. The impi’oved ma¬ 
chines Imsed upon it were much more extensively 
used. At about the same time, or a year or tw’O 
later, Mr. .lames Smith, of Deanston, brought 
into practice bis parallel system of land draining, 
for which stones were used at first, but cylindrical 
tiles later. The first macthine for making tliese 
tiles w'.'is invented by the Manpiis of d'weeddale, 
wlio was awarded a medal for it at the Perth 
Show^ of the Highland Society in 1836. This. 
Society had ofl'ered ])i*t;miums for corn of iin- 
juoved (juality as eai ly as 1816, for improving 
the breeds of hoj ses in the same year, and foi* 
sheep in 181}|. 'I'he first show of the Society 
w’as held in 1822. Jn 1826 Peter Eider, of Perth, 
exhibited at the show' of the Society a model 
of a steam traction-engine, which aj)])arently 
remained only a model for some tinu‘, as many 
years elapsed l>efoi e sueli cuigines eanie into use. 

The live-stock industry suil’ered less than 
arable farming for corn growing during the 
j>erio(l of depiession, and gieat progress was 
made in the innu’oveinent of breeding. The 
Booths and Sir t-iiai les Knigbtley w ere (leveloj)- 
ing the Shortijorn; Jolin I’l iee and other breeders 
were improving the Hereford ; Francis C^uartley 
and Mr. (^)ke, afterwards Earl of Leiet'ster, w'ero 
continuing tlie work with the Devon; and the 
improveimuit in Scotti.sh bl eeds of cattle, .slieep, 
and liorses was made manifest at the Higldand 
Society’s .shows. Ifig.s, too, had begun to obtain 
tlaiir sluueof theatteiitionof iinjirovirig breeders. 

After 1836, when agricultural recovery sot in, 
heading u]), in sjiite of brief rever.seB, to iieai’ly 
forty years of the greatest farming prosperity 
of the century, th»‘ march of improvement and 
enterfui.se was very ia])id. In 1838 the Royal 
Agricultural Society was founded, holding its 
first show in the following year, and its exhi¬ 
bitions, with those of kindred societies, greatly 
encouraged the improved bi*eeding of live stock 
and meelianical invention. In addition to some 
of the inqudvers of stock already mentioned, 
who were still living, many others too numerous 
to mention engage^d in the good work. In 1812 
Hugh Watson and William M‘C’ombie exhibited 
some of their impi’oved Aberdeen-Angns cattle 
at tlie Highland Show, while Clydesdale horses 
had been sufficiently developed to be favouiably 
noticed in theoflieial report of the show in 185(1, 

Agricultural chemistry made great strides, 
and began to give piactical lesults. In 1839 
Liebig published his important work on Chem¬ 
istry ill its A]»plication to Agriculture and Phy¬ 
siology, while Boussiiigault at about the same 
time was devoting bis great chemical knowledge 
to the benefit of agricultuie in France. In 1842 
Mr. John Lawes (see art. Lawses), afterwards 
Sir John, took out a patent for the nianufactuie 
of artificial manures from mineral or fossil phos¬ 
phates, and in the followdng year he established 
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a factory for the making of superphosphate, 
yrhilo in the latter year he also began iiis famous 
experiments. The importation of guano had 
been in progress for some years before, at first 
on a small scale, but afterwards in steadily 
increasing quantity; while nitrate of soda came 
into small use in 1800. 

To Ireland l)elongB the credit of having first 
started agricultural education upon a popular 
sc-ile, the (xlasnevin Institution for the training 
of pi iinary school teachers in the principles of 
agriculture having been founded in 1838. To 
make this statement is not to ignore the foun¬ 
dation of the Chair of Rural Economy in Etlin- 
burgh University in 1790. It appears that the 
distress caused by the Irish famine in 1840-7 
delayed the development of the Glasnevin 
scheme; for it was not until after that catas¬ 
trophe that agricultural classes were established 
in the elementary schools of In*! and. The ex¬ 
periment was not a success, as the parents of the 
pupils at that time were too ignorant to appre¬ 
ciate the advantages (»fier<‘d, or too ])oor to spare 
their boys and girls from fai ni work. Glasnevin 
was reoiganized in 1852, when new buildings 
were erected, and a model farm was attached to 
the Institution, named after Prince Albert, who 
showed much interest in the undertaking. The 
Royal Agricultui’al College at (Jirencester was 
established in 1845, and the ch(‘mi(^al dtqjail.ment 
of the Highland Society in 1849. Karmers’clubs, 
which flourished greatly in those timt's, did much 
to bi’ing the results of agricultural teaching home 
to the farmers of the country. The (Immbers of 
Agriculture were of much later foundation. 

The (^orn Law's wt*re repealed in 184(5, and 
although a poor harvest in 1847 caused a rise in 
the ])i*i(;e of wheJit instead of the great fall ex¬ 
pected, the fall after 1848 was a heavy one, and 
in 1851 the average w'as only 38.'f. ()</. per qr., by 
far the lowest price of the ccntuiy up to that 
time. One of the temporary reveises alluded to 
above occurred in 1848-51, and it gave rise to 
Caird’s (see art. t.’AiRi)) tour, in which he followed 
to a great extent the course taken by Arthur 
Young at different ])eriods of that famous man’s 
career. The comparisons wduch Caird made 
between the agricidtural conditions of Young’s 
time and his own are very interesting. While 
he noticed great impi ovcments, he found much 
very poor liirining. lie estimated the rise of 
rent in England between 1770 and 1850 at 100 
per cent, that of the wages of farm labourers at 
34 j)er cent, and that t)f the yield of wdieat at 15 
per cent. But the wages of tlic men w ere miser¬ 
ably low nevertheless. The ordinary weekly 
wages in money of day lahonrers miiged from a 
pitihd 7s. in parts of the south, east, and w'est 
of England up to 13.f. (5^/. as the inaximuui in 
Ijancashire. These tuilculations did not cover 
beer, given commonly in some counties, or the 
numerous extras obtained at piecework and in 
the hay and corn harvests, wdiich in some of the 
lowest wages counties wmiild have raised the 
average by about 23. a week. Caird’s estimate 
of the area under crops, fallow, and cultivated 
grass in England in 1850 was 27,(XK),()(X) ac., 
w'hich was certainly much over the mark, as 
sixteen years later, when the Agricultural Re¬ 


turns were first issued, the total for England 
was put at 22,236,737 ac.; and even if Caird in¬ 
cluded Wales, of which there is no indication in 
his remarks, the addition would be only 2,284,674 
ac. The average yield of wheat in England on 
3,416,760 ac., as reckoned by Caird, he estimated 
at 26| bus. per ac., and the total production, 
in round figures, at I1,318,(XX) qr., or about 
2,0(K),(XX) less tlian Young’s obviously extra¬ 
vagant reckoning in 1770. A great acreage of 
grass land had been broken up for wheat be¬ 
tween the two dates, and there is no doubt that 
the yield pel-acre had increased. Young’s early 
estimate appears all the mor e extravagant when 
it is considered on the basis of the first official 
return of 3,126,431 ac. under wheat in England. 

Uind draining with tiles had not extended 
very widely, although Smith’s (of Deanston) new 
system, imju-oved by Parkes, was carried out by 
some entei-})rising landowners. Soon after Caird 
wrote, howevt'r, a great aniount of di-aining was 
doiK*. lie found fixed steam-power threshing- 
machines in a few places, but no steam ploughs 
or cultivators. Before his torn- had ended John 
Usher, of Editiburgh, had brought out a rotary 
cultivatorwo]-ked b}^steam power; but probal)ly 
it was not much used. Tlie use of niti-ate of 
soda was iK)ti(*ed by (.’aird as a novi'lty in 1850. 
He made a strong appeal for the official collec¬ 
tion of agric-ultuial statistics; but it was not 
until 1866 that tlie Agricultural Returns of 
(freat Britain weie first issued. In Ireland 
similar returns had been collected l)y the coii- 
stalmlary for some years before that date, and 
from 1853 to 1857 they were obtained l)y the 
Highland Society for the Board of Trade. 

By the time that (’aird’s book was published 
the depression had almost ended, and 1853 was 
the beginning of one of the most prosperous 
periods which agriculture in this country has 
ever knowui. The discovery of gold in California 
in 1848 and in Austi-alia in 1850 had begun to 
tell by the end of 1852 in a very favourable 
manner upon commerce and agriculture alike, 
as ]>i iccs i-osc ra])idly. Wlu;al had averaged only 
38.'». (U/. per. (jr. in 1851, the lowest price returned 
up to that time since the coi-n averages were 
first collected in 1790, and in 1852 the average 
was only 40.s. dd. But in 1853 theie was an 
advance to 53,<. 3rf., and other kinds of corn rose 
considerably. A deficient harvest helped the 
advance, although the home deficiem^y of wheat 
was met by an imiioi-tation of ovei- 6,000,(XX) qr., 
including flour, the greatest quantity up to that 
time. The Russian w'ar sent the price of wheat 
up to 728. fid. in 1854 and to 74«. 8c?. in 1855, 
and many farmers made fortunes, as other kinds 
of corn were proportionately deal-, and the har¬ 
vest of 1854 was a splendid one. There was a 
considerable drop after 1855; but the Indian 
Mutiny in 1857 kept the deciease in wheat 
within moderate bounds, while Iwirley rose in 
value, and oats made good prices. According to 
Lawes, the wlieat area of tlie United Kingdom 
in 1854 was a little over 4,(XX),(XX) ac., and he 
estimated the produce at over 17,563,000 qr., 
probably the greatest quantity grown up to that 
time, and a total only once afterwards exceeded. 
A magnificent harvest in 1857 was followed by 
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a very good one in 1858, and the average price 
of wheat fell to 44s. 2d per or., while a fair one 
in the following year reauced it to 43s. 9(f.; but 
iiarley and oat» were not reduced proportion¬ 
ately, and the great yields left good returns. 
A Ijad harvest in 1860 caused a sudden recovery 
of nearly 10s. in the price of wheat, and the 
American Civil war helped towards a fuither 
advance in 1861 and 1862: but the greatest 
wheat crop on record in 1863, when Lawes’s 
estimate was 17,922,000 qr., brought the avemge 
of Srjs. 5d recorded in 1862 down to 44s. 9f/. 
Tlie prices of meat and dairy produce, however, 
rose when corn declined in value, and the ten 
years which ended with 1863 may be regarded 
as the most prosperous decade of Biitish agri¬ 
culture. It is to illustrate this great prosperity 
that debiils of crops and prices are given. Modi¬ 
fied prosperity lasted f<»r some yeiirs longer, as 
will 1)0 noticed presently. 

Agricultural improvement made ra])id strides 
during the very prosperous decade just noticed, 
and mechanical invention was stimulated greatly. 
In 1856 Smith of Woolston (seti art. Smith) was 
■working his steam cultivator, and he exhibited 
it a little later; while Fowler’s st(‘ani plough, 
worked by a single engine and an anchor, gained 
tlu! prize offered by the Uoya.1 Agricultural 
Society in 1857. Improving this plough, Mr. , 
Fowler again gained the prize of 1858, and a ' 
little later he brought out his double-engine 
system for ploughing and cultivating, which, 
with more or less modification, is still in list*. 
The tii’st reaping machine to be used at all ex¬ 
tensively was bi’ought out in 1852, just befoi e 
tlu^ prosperous decade, by Crosskill, based on 
Bell’s machine noticed above; and in 1860 he 
introduced his great reaper driven by three 
hoi'ses walking behind it, whi<!h held the field 
until Samuelson’s one-horse machine came out 
in 1872. It should be mentioned, however, that 
American reaping machines were exhibited at 
tlie (freat Exhibition of 1851, and worked on 
the fai-m of John Joseph Mechi, at Tiptree, 
in Essex. 

Agricultural science Wcas being popularized in 
the prosperous pei-iod by Lawes and (lilbcrt, of 
ilothamsted, Voelcker, Henslow, Lindley, Buck- 
land, Lie.big, Boussingault, Ville, and others (see 
arts. Boussingault, Liebig, Bindley, Lawes, 
(tIlbert, Voelcker, and Ville). The agri¬ 
cultural press, including the Journal of the Royal 
Agricultural Society of England and the Trans¬ 
actions of the Highland Society, greatly heljied 
the dissemination of science as applied to agri¬ 
culture, and Alderman Mechi (see art. Mechi) 
was an enthusiastic advocate of all that was m^w 
in agriculture. Mr J. C. Morton, editor of the 
Agi icultural Gazette, must also be mentioned as 
one who did much to populaiize all new sources 
of agricultuml information (see art. Morton). 

As most of the harvests of the ’sixties were 
goexi ones, and the prices of coi*n were high when 
they were deficient, while meat and dairy pro¬ 
duce sold well, agi'iculture continued to pros¬ 
per, though great losses, and ruin in some cases, 
were caused by rinderpest in 1865-7. In some 
years, moreover, exceptionally heavy losses were 
occasioned by foot-and-mouth disease and pleuro¬ 


pneumonia. The splendid harvest of 1868, when 
the prices of the three principal cereals were 
high—wheat averaging 6^. 9cf., barley 43«., and 
oats 28a. Irf.—helped materially to maintain the 
I good fortune of faiTiiers. 

I In the ’seventies it was a CJise of ‘uf) horn, 
down corn’; for, although corn prices were 
moderate or high up to and including 1874, 
helped by the Franco-German war in 1870-1, 
only two of the harvests w^ere up to the mark, 
and that of 1879 was one of the most disiistrous 
ever known; whereas the prices of meat and 
dairy produce wei-e liigher than those of any 
diicade before oi’ since. Wool had fallen in 
price materially after 1867, and it remained 
at what was then legarded as a very low level 
throughout the ’seventies. Agricultural de- 
piession began to be talked about as early as 
1876, and in 1879 it became very severe. Fi'om 
preceding sbitements it will have bwn noticed 
that the natural result of the repeal of the C’orn 
Law.s in reducing the prices of corn had been 
counteracted from time to time by such causes 
as the gold discoveries and wai's in Europe, 
India, and the United States. But after 1873, 
when the demonetization of silver took place, 
the piices of commodities as a whole in this 
country fell almost constantly for ten years, 
until the lowest levi'l sin< t‘ averages were taken 
was reaelmd. T1 h‘ Kusso-Turkish war in 1877 
gave a temf)oiary ui)ward movement to the 
})iice of wheat, but that year was the only 
one aft<T 1874 in whicli the average was as 
high as -17.V. Barley and oats kept up better 
in value all through the ’seventies, but not 
much longer, tlu‘ average for the former not 
having been as high as ‘40,s. since 1885, while 
that of the lattei’ has been under 21,s*. since 
1883. Imports of wheat, including flour, had 
never exceeded 1(),00(),()(X) qrs. until 1872 3, 
and before the end of the ’seventies they 
exceeded 16,000,000 (ps. Imports of other 
i kinds of c.orn also iruri^ased greatly. As to 
■ animal footl, although the imports inereasc'd 
I enoi-mously during the dec-ade, prices, exce])t- 
' ing that of cheese, remained high, and thos(; 
of meat increased. 

The Royal C-ommission apj)ointed in 1879 to 
eiHjuire into the depressed condition of agricid- 
j ture and its causes published its final report 
I in 1882, in which ‘distress of unprecedmited 
! severity’ was described. It was attributed to 
! a succession of unfavourable seasons, increased 
foreign competition, the increase of local taxa¬ 
tion, cattle disease, and other causes. 

The depi’ession deepened for some years, until 
rents had been adjusted and farmers had re¬ 
duced their labour exyjenses, partly by con¬ 
verting much arable land to pasture. Rural 
depopulation, which had been considerable be¬ 
tween 1871 and 1881, made further progress in 
the next decade. But, apart from the fact that 
many had to seek woik elsewhere than in their 
native villages, the farm labourers did not suffer 
from the depression, as wages were higher than 
they had been in the prosperous times foi* agri¬ 
culture, while nearly all the necessaries and 
most of the luxuries of life were cheaper. 

The harvests of the ’eighties, after the first 
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three, were much better than those of the 
'seventies; but depression, as stated, became 
more sevei’e. Multitudes of farms were thrown 
upon the h;inds of theii’ owners, and a great 
number of farmers were ruined. In 1893 
another Royal C'ommission was appointed to 
investigate the distressful condition of agricul¬ 
ture, and in the report land in (Ireat Britain 
was stated to have fallen in ca})ital value be¬ 
tween I87r> and 1894 l)y X‘834,838,000 in round 
figures, fu- 50 jjer cent, allowance being made 
for a fall from thirty to eighteen years’ pur¬ 
chase of the annual valiu'. The evidence showed 
falls in prices in the preceding twenty years of 
40 per cent for the three princi])al cereals to- 
getlwii-, "24 to 40 for b«?cf, a(‘(^ording to <juality, 
20 to 30 for mutton, 50 for wool, nearly 30 for 
dairy produce, and 20 to 30 for potatoes. These 
falls were genei’ally atti’ibuted to foitugn eoni- 
|>etition. By way of finishing this branch of the 
subject it may now be added tliat various ad¬ 
justments, stj-ingent economy in the eni])lovment 
of labour with the help t)f improved implements 
and machines, a ])rolong(Ml series of genei-ally 
good harvests, and a reiluced s(;ah‘ of living 
since the end of the ’eighties, have enablecl 
fai’iners as a i‘ul(‘ to psy their way, but that 
ther<‘ luis not been any ivvival of agricultural 
])rospeiity up to tlu‘ prt'seiit lime. 

Before going back to the ’sevemties in refei- 
enc<‘ to oth(!r subjt'cts than th<* one just noti<vd, 
it is (ionvenieub to diverg<* in order to refe?' 
lu iefly to some efforts, succ<'ssful or otherwise, 
to luiiudit agricultuii' by legislation, apail from 
the Oorn Laws and Tithe (^oniiiiutalion, alnwly 
mentioned. As eaily as 1835 Mr. Sharman 
(-'rauford endeavoured to h'gali/e tenant-right 
customs that, had grown u]> in Ireland, atid in 
1841 lioi-d Portjuan mad(r a similar attem])t 
for England in tiu*. Mouse of Lords, followed 
in 18 17 by his co-oj)erator, Mr. Philip Pus(‘y, 
in the Mouse of (Commons. Mr. Vusey’s Bill 
resulted in the ap])ointment, in 1848, of a (’om- 
mittee, of which he was cliaii nian, to take evi- 
denet' up(»n the agricultural customs of England 
and Wales. Mr. William Shaw, editor of the 
Mai'k Lane Expre.s.s, was a sti’ong su])porter of 
tlu'.se tvirly efforts to (»btain security for tenants’ 
improvements, and his successor, Mr. Henry 
(JfU’bet, followed in his fo<»tstep.s. JjJiter on, 
Mr. Clare Kewell Read (see art. Reap) aiul 
Mr. .lames Howard were among the foiemost 
champions of tenant right, and they intr<Hlu<ted 
a bill on the subje<*t with which, howevei*, they 
did not long jiersevcre. The name of M r. (icorge 
Hope, of Pent(»n Barms, is also connected with 
these early efforts, and in later years Mr. Sani- 
uelson (afterwards Sir Bernhard Sjimuelsou), 
Mr. .Tames Barclay, and other members of Par¬ 
liament were prominent in the same connection. 
It was not until 1875 that the first Agricultural 
Holdings Act was passed. The Act was hardly 
at all eM‘ctive, except indiri^ctly, and extended 
measures have since been passed. For Iieland 
Mr. Gladstone’s Land Act and numerous other 
measures, culminating in the Tjand Purchase 
Act, have been enacted. Huring the second 
half of the nineteenth century and since, mea¬ 
sures dealing with the tithe rent-charge, game, 


IcMjal government, rates, the sale of adulterated 
butter and other produce, cattle disease, the sale 
of adulterated manures and feeding-stuffs, and 
other subjects, have been made law. The legis¬ 
lation for the suppression of cattle disease and 
for the prevention of its introduction from 
foreign or colonial sources has been of incal¬ 
culable advantage to owners of live stock. 

It is now necessary to go back to the ’seven¬ 
ties in order to notice a few important events. 
In 1870 the Science and Art Department began 
to offer grants to elementary schools in respect 
of instruction in the |)rinciples of agriculture, 
and shortly afterwards established classes for 
training teachers on the subject. Except for 
a grant from J’arliament to the Chair of Agri¬ 
culture in the TTiiiversity of Edinbuigh in 1868, 
this was the first apportionment of public money 
to agricultural education in Great Biitairi. In 
further reference to agihniltnral education, the 
V)eginning of the senior examinations of the 
Royal Agricultural Society in 1869 deserves 
notice. 

In 1871 llie Agricnltural Labourers’ Union 
was formed by Mr. Joseph Arch, and soon 
extended over the greater part of England. 

movement was not without jiisfifictaiion 
in many counties; but the agitators who led 
it put themselves iii th(‘ wi-ong by gross exag¬ 
gerations and misstatememts, and tln^ Union did 
m»t long survive the succc^s.sful loekout which 
tlie fanners of the eastern e,<urnlies estahlished 
and maintairuHl against it. In 1874 the Agri¬ 
cultural School at Aspair ia was founded by an 
as.s<Kiation of gentlemen. The British Dairy 
Fai-nu‘rs’ As.sociiition, which has had a great 
influence upon tlie dairy irulustiy, was started 
in 1876. Fi(‘ld and feeding expoiinicnts were 
started at Wolmrii by the Itoyal Agricultural 
Stxiety in 1877. In 1880 Professor Wrightson 
opened the Dowriton (^)llege of Agriculture as 
a private venturv. ’J’he fii-st of the collegiate 
centr-es of agiieultur"il education was the agii- 
cultural dej)aitm(uit of the Cniver.sity College 
Nortli Walc.s, wliich was foundetrin 1884. 
Many similar institutions have l*een esbib- 
li.shed since that dale in England, Wales, and 
Scotland. The existing Board of Agriculture 
in 1889 .su])ers(‘ded the Agricultural Depart¬ 
ment of the Pr ivy Council, wliicli dated from 
1883, with Mi\ .tacoh (afterwai*ds Sir Jacob) 
Wilson (sec art. Wilson) as its ‘Agricultural 
Adviser’. The Department of Agriculture for 
Ireland w;is cstahlislred and lihei’ally endowed 
hy Pariiament in 1899. Agricultural education 
in Groat Britain has been greatly encouraged by 
the Boai'd of Agraciilturo, and the veterinary 
division of the Boai’d has done effective work 
against some of the diseases of animals. The 
cnmjmratively youiig dejiai tment in Ireland has 
shown great ac’tivity in comprehensive efforts 
to improve the agi’iculture of tliat division of the 
kingdom. 

Agriculture in Ii’eland has been greatly helped, 
since the period of depression set in, by co¬ 
operation, jiai ticularly in the establishment of 
creameries. The Agricultural Organization So¬ 
ciety in that country has done an incalculable 
amount of good by inducing farmers to co-operate 
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in this and other branches of production, and in 
the establisluuent of agricultuml credit asstxiia- 
tions. Recently the useful work has been carried 
on in Great Britain by a kindred society, and 
many co-operative societies and agricultural loan 
banks have been founded. 

In the last decade of the 19th century and 
the first seven years of the present one, the great 
majority of the corn harvests have been ^)uii- 
dant ; but ibices have been extremely low, the 
average for wheat having been 30«. per (p-. or 
more in only five years, while that of barley- 
has,only once readied and that of oats has 
not touched 21a*. Therefore corn has continued 
to go out of cultivation, and permanent pasture 
to increase. In Englaiul, milk-selling and stock- 
kef*ping,in Scotland the same ami cheese-making, 
and in Ireland breeding and butter-making, have 
become nntre and more tlie sheet ancliors of 
fai’iners. 

Since the establishment of agricultural colleges 
and dejiartments of simh institutions, systematic 
field experiments liave become very numerous, 
and inucli information as to the most economic 
iroduction of good crojis has been gained there- 
)y. Eor some years past there has b(‘en a strong 
movement in favour of incrifasing the number 
of small holdings and allotments, for jiroinoting 
which measures for England and Scotland rt*- 
spectively w(‘n‘ introducid in the sessiim of 1907. 

Among tlie helps to agriculture at the hands 
of science in (iomiiaratively r<*c(Mit years tin* dis¬ 
covery by Hellriegel and Wilfarth of nitrifying 
bact(‘ria in connection wdth excrescences on*^ the 
roots of the legumes, and the still more im¬ 
portant and more recent conversion of atim»s- 
pheric nitrogen into manure on a iHaninercial 
scale, demand lecognition. Similarly, the pr<»- 
longed labour of Miss E. A. Orimuod in relati(m 
to injurious insects deserves notice. Spiuying 
for the destruction or cheeking of insect ami 
fungus pests, including the potato disease, and 
for the killing of charlock in (torn e.rops, is one 
of the practical results of scientific investigation. 
As to the numerous improviunents of ni(t(thanic.al 
agricultural appliances, the self-binding reajiing 
machine stands out as one of the most im}iortant. 
It was brought out in the Dnited States in 1870, 
and came into use in this country a few* years 
later. 

With respect to the future of British agricul¬ 
ture, it is not unreasonable to exjiect that, as 
the population of eompaiutively new countries 
enci’oaclies upon their food-producing resources, 
the prolonged depression will steadily jiass away, 
and the cultivatcu’s of the soil will obtain the 
fair share in the division of the w'ealth «.)f the 
community which circumstances have denied to 
them for many years past. 

Although in the Middle Ages agriculture in 
Italy, Flandei’s, and yirobably Germany was 
more advanced than it was in Great Britain, 
this ceased to be the case at least a century ago, 
and it is not too much to say tliat this has Wen 
the leading agricultural country of the wmrld 
since the end of the 18th centuiy. But Holland, 
Belgium, Germany, Hungary, and Fi-ance have 
long been close to the foremost rank, while Den¬ 
mark in recent times has come to the front in 
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butter-making and the production of bacon. In 
nearly all the coiintries of Europe, corn-gix)wing 
has been preserved more or less by means of 
liigh duties on imports, and in some, sucli as 
Russia, Roiimania, and other eastern countries, 
it has greatly increased. At tlie beginning of 
the 19th century, agricultui'e in the United 
States had made (iomimratividy little advance 
in the hundred years which had elapsed since 
(x)lonies began to he scattered along the coast of 
tlie Atlantic. Although cotton was one of the 
earliest crojxs to be (uiltivated on the great plan¬ 
tations, less than IfifijOlX) bales were procluced 
in 1890, whereas the ipiantity in 1905 was over 
13,.500,0(.M1 bah^M, the succeeding crop being a 
smaller one. The inert^ase in rice has been on a 
corresponding scale. Statistii\s of the production 
of wheat amt maize do not go back so far; hut 
in 1821 the value of all unmanufactured food- 
stiifis exjiorlcd, including animals, was only 
2,47-4,823 dollars, as comjiarcd with 177,216,467 
dollars for 190(). The production of maize in 
1840 was estimat(^d at less tlian 378,000,000 bus., 
and in 1996 at over 2,927,(K)0,(X)0 bus.; and in 
the same ])(niod the production of wheat rose 
fixmi less than 84,821,(MK) to over 735,(XK),000 
bus., and tlu^ number of cattle from 14,971,600 
to 66,861,.5(K). For more than half a century, 
however, the country has led the woild in 
labour-saving impleimmts and machinery. 

It is not long Hinc(? Canada first bci^ameacon- 
suhnable (‘xportei* of wlu'at, cheese, and some 
other agricultural ])rodu( ts; Imt since Manitolia 
and tlie North-w(*st bt'came .settled the progre^ss 
of ])roduction lias bism very rapid, iiarticularly 
that of wheat. In Australia and New Zealand 
th(* production of meat, w’ood, and butter for 
ex])ortatiou lias bad tin* most remarkable de- 
yeiopmmit. Our gieat Indian dependency also 
in I'etamt tinu's has greatly developed its re¬ 
sources ill ix^feitmee to cereals, tea, and textile 
materials. 

ill the Argentine Ucjmblic agriculture is of 
comjiaiatively ixstent introduction, so fai* as till¬ 
age on a huge scale is concerned, and it has 
made viny rapid progixjss in iccent years. 

From almost all (piarters of the globe food- 
stufts flow ill imn-easing volume to this country, 
and our great po])ulation becomes less and le.ss 
dependent upon agriculture in the British Isles. 

Ag^rilus viridis, &c. (The iLeeh and 
Birch Agrilus).-—This beetle attac^ks mainly 
sapling beech, also liirch, aspen, and oak. It 
is I in. long and belongs to the family Bupres- 
tida*, long, .slendei* beetles of usually metallic 
lustre; it varies from olive-green, blue-green, to 
blue-black veiitraJlj. Appearvs June and July 
in bright sunshine. Ova laid on bark of saji- 
lings near ground. Earva* appear in Augu.st, 
as white, legless grubs; first segment broail, 
usually flattened. They burniw between bark 
and sap-wmod, forming winding passages even 
into the wood. They live for two or three 
seasons, and pupate in April and May in the 
bark or sapwoixl in c(x.*oons formed of wood 
chips. The beetles emerge through holes in 
the bark, which are oval below, straight above. 
Two smaller and commoner species, angui- 
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ivXm and A . laticoniis^ are found amongst hazels, 
oak, and birch. 

Treatment. —Destro}'infested sjiplings in April. 
Smear neighbouring sjiplings with lime and sul¬ 
phur to stop egg-laying. [f. v. t.I 

Afl^rimony {Agrinumia Eupatorium ).—This 
is a perennial herbaceous species with yellow 
flowers, belonging to the Rose family. Its leaves 
are compound pinnate. The inflorescence is a 
loose spike. The fruit is lemarkable, being 
composed of a hard, top-shaped calyx tube, 
with a circle of hooks on its outside, and con¬ 
taining one or two achenes. 

The plant is a common weed on the holders 
of corn-fields and on roadsides, [a. n. m‘a.] 
Asrriotes (Click-bcttles). 

Agriotes fineatm (Striped (Jlick-beetle).— 
See 1 in fig., showing the natural dimensions 



1, 2. Striped Click-iR'ctle (Agriotes lineatmy, ;{, 4, A. 
obMurm: f». 0, A. sputator; 7, 8, Wircworiiis, nat. «ize; 
9, inagiiillcu; io, II, pupa. 


of the insect, which in 2 is repi'osented flying. 
The head and thorax are brown, clothed with 
cinereous down; the wing(tases are of a fulvus 
colour, with nine puiiclurtHl lines, forming four 
lirown stripes on each; the antennse and legs 
are brighter brown. It is abundant in corn¬ 
fields, grass lands, hedges, under stones, &c., 
from May to July. 

A. ohncarus .—The obscure click-beetle is of j 
the same size and form as the last, but it is of 
a uniform oarthy-brown colour (see .3 in fig.)— 
the line at 4 showing the natural length. This 
beetle is abundant in fi(dds, gardens, {)}istuie.s, 
and woods, from May to July. 

A. nputator .—The pasture or spitting click- 
beetle is much smaller than A. olm'urun; the 
head and thorax are black, thickly and dis¬ 
tinctly dotted; the latter often has the an¬ 
terior margin and hinder angles, which form 
short stout points, l usty; the wingcases are 
light-brown, with nine dotted lines on each; 
the entire surface is covered with wlireous 
down ; the antenme and legs are reddish-brown 
(5 in fig.; and magnified at (J). It is univer¬ 
sally abundant, from May to the beginning of 
Jufy, in cornfields, hedges, and pastures. 

These four elaters, or click-beetles, are the 
parents of the true ‘wireworms’, wdiose his¬ 
tory will be more fully given under that head. 
Their economy is now well understood; the 


eggs are laid close to the plant destined to sup¬ 
port the young wireworms when they hatch; 
these larvae live upon various roots, entering 
the stems occasionally, and forming burrows 
in them. They are exceedingly minute when 
first hatched; and as the diflerent click-beetles 
vary in size, their wireworms vary also. The 
small one (7 in fig.) is the offspring of A. 
.sputator (5); and 8 of A. lineatus (2). The mag¬ 
nified appearance is given at 9. When full 
grown, tlie wireworms form a cell deep in the 
earth, and change to pupae (10); the line at 11 
exhibiting the natural length. At this period 
of its existence it is in a torpid state, and lies 
buried as it were in a tomb, until the appointed 
time, when the spring sun warms the earth, and 
all tlie limbs being perfected, the beetle bursts 
its shroud, forces its tomb of earth, and makes 
its way to the surface, to dry and expand its 
wings and limbs, when it is again prepai*ed to 
generate the syjoedes. The click - beetles have 
the power of springing up when laid on their 
Ixicks. Th(i wirewoinis live for three years in 
the soil, and may even continue for five years. 
The beetles se(‘k shelter amongst thick vegeta¬ 
tion to deposit tludr eggs. They are frequently 
found towards evening resting on the summit 
of grasses. The wirewoi’ins flourish best in pas¬ 
ture land, and wherevfu' else they are not ais- 
turbed. See Wikkwokm. [j. c.] 

Afi^romyza iridos (The li is Leaf Miner). 
—A small fly l)elonging to tlie family Agromy- 
zidie; it is a great pest to hortieultui'ists, attack¬ 
ing and destroying the h^afage of /r/'x gigantea, 
and it also occurs in /ris P.'^nulacorus. The small 
grey flie.s hatch out in March, April, and May, 
and again later. They deposit their ova on the 
leaves, and the larvje eat them out and speedily 
cause their death. (Treat numbers occur in eatli 
leaf, and there in the dead leaf they change to 
brown ])uparia. Not only the leaves, but the 
sheaths are often found full of tliis insect. 

Treatment crinsists in at once cutting ott* and 
bui*ning all dead and decaying leaves. 

[f. V. T.I 

Ag^ronomy. — This is a term which has 
I been appro])riated to that specialized branch of 
I the general science of agriculture which deals 
with field cioj>s and their cultivation. In Bi itaiii 
the office of Rrofessor of Agriculture includes 
among its duties the giving of instruction in 
live stock, crops, manures, soils, management, 
&c., and the investigation of i)roblems connected 
therewith. In North America, and to a less 
extent in some European countiies, these are 
subdivided into separate departments of know¬ 
ledge and reseai’ch, with experts in chaige, whoso 
duties are lestricted to their own special depai t- 
ments. The agronomist conducts investigations 
into the gi'owth of ci-o})s, methods of cultivation, 
I’ottitions, &c., and disseminates the knowledge 
so derived by means of farmers’ bulletins, as 
well as by systematic courses of instruction in 
the agricultural colleges. 

Ag^rostemma. See Corn Cockle. 

Ag^rostis. —This genus of grasses belongs 
to that division of the order in which the spike- 
lets are one-flowered, and the inflorescence a 
loose panicle. Its spikelets are compressed from 
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1. Aj^rostis x'lil^ciris. Cotnnicm l>cnt Cira.ss. 

2. Agrostis Marsh lient or Fiorin. 

3. Aira ca'spitosa. 'Tufted Hair («rass. 

4. Aira dexuosji. W<ivy Tlair (irass. 

5. Antlioxanthiim odorjitum. Sweet Vernal Cxrass. 

6. Alopecurus pratensis. Meadow Fox-tail. 

7. A vena tlavesc ens. Oolden Oat Orass. 

8. Arrhenjitheruin avenaceum, var. non - bulbosum. ’Tall Oat 

< irass. 
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the side, its glumes, a, narrow and a,wnless, and 
its pales, 6, very unequal. The species are com¬ 
monly called bents; they are little better than 
weeds, and are so considered, except in soils 
where better grasses cannot be obtained. 

Of the many species known to botanists only 
a few require notice. 

Agrostiii vulgaris (Common Bent, Purple Bent, 
Black Twitch).—This is a line-leaved species, with 
trailing leafy stems rooting at the joints, and 
small thin panicles of purplish. flowers. The 
glumes (a) are of nearly equal length, there is 
no awn to the pale, and the ligule of the leaf is 
short and blunt. This plant grows in diy, 
gravelly, sandy places, which it overruns with 
its wiry stems, so as to become a ti'oublesome 
weed, only to be extirpated by pulling Up in 
the early part of the year before its seeds ai‘e 
ripened. Its special uses are for sowing warrens 
and for laying down lawns. Com¬ 
mon bent will accommodate itself to 
a great diversity of dry soils, and 
enters into the composition of all 
natui’al pastures, from tidemark to 
tlie highest zones of graniinccms 
vegetation. It varies much in habit. 

Its moat predominant var iety in stiff 
wheat lands often attains to the 
height of 2 ft., has strong prostrate 
stems, broad foliage, and loose 
widely-spreading panicles, varying 
from light-green to dark-purple. 

Its opposite extreme, the A. vnl- .Spikelet 
garis pumila of botanists, is to be of Agroatis 
met with on bare gravelly mountain 
pastures, and on the sides of hill 
I’oads, forming small tufted plants, often undei* 
2 in. in height. 

By far the most common form of Bent 
(Jrass is an intermediate variety, which proves 
a troublesome weed in light (;orn lands, and a 
too predominant grass in secondary and infeiior 
pastures laid down with Rye Grasses. It is late 
to appear in spring, and decays early in autumn, 
while its creeping and thickly spreading stems 
displace valuable grasses. Hence extirpation 
luther than cultivation is generally the object 
of the stock farmer. Instiinces, however, occur’, 
in which its power of withstanding extr’enie 
drought, and its adaptation for covering with 
verdure otherwise barren ground, such as the 
outskirts of blowing sands, rocky debris, dry 
banks of railways, lawns, &c., rocommend it as 
a subject for culture. Under such circum¬ 
stances it may be sown in mixture with other* 
grasses, at the I’ate of fr-om I to 6 lb. of seed 
per acre, which may be done in moist weather 
upon the bare surface. The smallness of the 
seeds render’s their vegetation uncerbiin if they 
are covered by cAr th to a greater depth than 
J or h in. 

A. stoloniferay or Fiorin, is, in its natural sbite, 
chiefly confined to the better* descriptions of 
moist soils over which water does not stagnate, 
such as alluvial banks of rivers, muddy sTiores, 
partly decomposed peat, sides of ditches and 
r ivulets, irrigated meadows, cultivated clay lands, 
&c. About the commencement of the last cen¬ 
tury, Dr. Richardson, of Portrush, Ireland, 



created considerable sensation in the agricul¬ 
tural world by his highly flattering accounts 
of the gr’owth of this grass on improved bog 
land. In mixture with other grasses it merits 
cultivation in consequence of tlie rapid growth 
of its stoloniferous shoots, and their retention 
of verdure in many cases thi’oughout the 
winter, and even until replaced by the earlier 
gi’asses of spring. In projragating the Fiorin, 
Its first growers resorted to the expedient of 
chopping its long ti’ailing stoloniferous shoots 
int<» pieces of from 3 to G in. in length, which 
were then scattered in moist autumn weather 
on the surface of well-prepired gi’ourid, and 
then lightly harrowed or rolled in: hut now its 
seeds can be had from the principal seed mer¬ 
chants in any quantity, and of these it will 
seldom he expedient to sow itr mixtures a greater 
quantity than 2 Ih. per acre, unless for soils too 
wet for most other gr-asses; and most frequently 
I lb. of seed will suffice, especially if the soil 
be previously well pulverizca. The quantity of 
commercial seed to cover 1 ac. is about 15 lb. 

fj. I..] 

[a. n. m‘a.] 

Afrotis*— A, earlamationis (Heai’t-arid-Dart 
Moth) is one of the Noctiue, or riight-flyirjg 
moths. When at I’ost the wings lie flat on the 
hack (1 in fig.), as in most night-flying Noctuid 
moths. It is of a clay colour; the antennm 
are longish, slender, and slightly toothed in 



Beart-and-Dnrt Moth (Agrotis exclamationin) 


J, Moth; 2, caterpillar; 3, earthen case; 4, pupa. 

the male. It has a strong spi»’al proho.sci8 ; 
there is a blackish stripe in front of the tlK>rax; 
the upper wings have three waved indented 
lines aci’o.ss them, one close to the base, and 
on the disc is a long blackish mark, an ear- 
.shaped spot, and an oval one, or a little dot 
ill a ring; under-wings, pale, the superior 
margin and nervures lirownish: in the female 
the under-wings are browuiish. When expanded 
the wings are 1J in. 

The caterpillar is of a dull lilac-hrown colour, 
with a broad ochreous strijiti d<»v/n the back, 
and a double line along the middle. The head 
is brightish brown; the jaws, a spot on the 
ej’^es, two oblique lines and a dot, oIack;.the 
first thoracic segment is horny and brown, 
mottled; the other segments have four minute 
warts oil each, and several on the sides, bear¬ 
ing short bail’s; the eighteen spiracles, or 
breathing jx)re8, are black; and it has sixteen 
feet (2 in ng.). When full grown in autumn it 
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buries itself, forms an earthen case (3), and 
changes in it to a brown or pitch-coloured 
pupa (4), from which the moth emerges about 
the end of June. 

J. segetum (the Common Dart Moth) is veiy 
similar in size and form to the foregoing: the 
antenna3 of the male are more distinctly toothed, 
it wants the black spot in front of tlie thorax; 
the upiier wings are generally more brown and 
freckled, the long dart-shaped mark is lighter, 



Common Dari ^loUi {Agrotia mjetiim) 


1, Moth; 2, (‘atorpillar. 

and the other s])ots larger: there is a line of 
blac^k dots at the base of tlie fringe also; tlu^ 
under wings are white, with an o))alcscent tint 
(1 in fig.)* -i^he female is much darker, with the 
mai’kings less distinct, and the under wings are 
dirty-white. It is al)undant in June and July, 
w'lum the females lay tlunr eggs on the earth, 
from which the caterpillais hatch, and become, 
full gi’own in about nine months, when they are 
transformed to pujre: they greatly i (‘semble the 
foimer species, but are smootlun*, shining, less 
depi*essea, and the hairs are sliorter: they are 
of a dull-greenish ochre, the s))a,ce. down the 
back is cd a rosy tint; the eyes arc ochieous 
and dotted, with a black X on the face: the 
first thoracic segment is horny, shining, and 
brown, with three ])ale lines; the dots on the 
segments are blackish, and on the sides of each 
are three, forming triangles. 

The ecoiK)my of these caterpillai s, with seveial 
others, will b<^ given under SruKAOE (liiuns, the 
name by which they are commoidy designatisl, 
from their living upon or just below the .surface 
of the earth. They ai*<* most destructive cr(‘a- 
tures when they attack the growing crc)j>s t)f 
turnips, mangel - wurzel, potatoes, corn, and 
garden })roduce, such as lettuces, beet, spinach, 
auriculas, and various flower.s, \vhicli fall a sjic- 
rilice to them. [j. c,] 

(F. V. T.] 

Ailanthus. -The T ree of Heaven, A. glan- 
iliflofta, is a native of China, It is a tall, rajiid- 
growing tree, with leaves like those of the com¬ 
mon ash but much longer, and clustei's of green¬ 
ish flowers with a disfigreeable odour. It grows 
w(‘ll in the British Isles, and is often idanted 
as a shade tree in fiarks and public places. The 
wood is yellowish-wliite and has a value in this 
fonntry. In China the leaves form the food of 
silkworms, and some years ago the tree was 
planted in France for" the same pur}K>se, but 
it did not prove a success. It thrives well in 


sheltered localities near the sea, but it will not 
stand strong winds. 11 has been in cultivation 
in this country about l.W years. [w. w.] 

Air. See Atmosphere. 

Air. See Nuisance, Servitude. 

Aira. —In this genus of grasses each spike- 
let has two awned florets, and the car is a loose 
panicle. Only one species is recognized among 
agricultural plants, and it, like the others of the 
genus, is to be regained as a weed. 

y\ira (or Deschampnia) ccespitoaa (Tufted Hair 
Grass; Hassock Grass; Tussock Grass,—This is 
a coarse, fibrous-rooted pei'ennial, forming great 
tufts or tussocks, which, when in flower, are as 
much as a yard high. The leaf-blades are harsh, 
very rough on the suiface and along the edges, 
and roll up when dry. The ligule is long, sharp- 
pointed, and often split. ^J'he ear is a large, hand¬ 
some panicle, divided into a great number of 
horizontal, hair-like, elastic, rough branches. 
The spikelets are somewhat pui ple, anti gleam 
in the sun as if polished. Each H])ikelet is com¬ 
posed of two glumes and two florets borne on 
a hairy axis. The end of the spikelet axis is 
a short hairy' bristle, which botanists call an 
‘imperfect rudiment’. I'lie awns of the florets 
are basjil and straight, not longm* than the pale 
which bears them. 

This ))lant is very common in moist rich soils, 
(‘s])ecially in shady plantations, in undrained 
meadows, and in undrained hill pastures. Its 
coarse, har.sh, wii\y luobage renders it disliked 
by cattle, which feed round it, and thus its 
tussocks are reiuhned the moie conspicuous. 

Tufted Hair Grass is suiUible as covert for 
game, where quality is of no eonse(juenee. For 
covert in moist shaded woods the seed may be 
sown in quantities of from 2 to G lb. per acre. In 
cultivated land Tufted Ilairffrass is a nuisance, 
and not easy' to extir¬ 
pate. Although not 
‘creeping rooted’, yet it 
has short underground 
stems which mingle with 
tlie roots, and these be¬ 
ing broken off when the 
tufts are forced out of 
the land, remain behind 
and propagate the plant. 
In the absence of par¬ 
ing and burning, and 
thoi-ough drainage of the 
land, there seems no 
better way' of eradicat¬ 
ing than bodily removal. 
Mowing, ceitainly, may do some good, but un¬ 
less the mowing is pcrsevei-ed in from early 
spring till winter then? is no hope of destroying 
the vitality of a plant so tenacious of life. The 
least expensive mode of attack is to pull up the 
tu.ssocks, and to watch the jilaces where they 
were, removing by hand the young plants which 
come up aftei’wards. A boy may be easily 
taught to distinguish so coarse a grass from 
those which it infests. 

But any means employed for extirjmtion will 
prove futile, unless combined with ])erfect drain¬ 
age. Diainage alone will ultimately lead to its 
displacement. Moisture is so essential to con- 
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Sjukf l«‘t of Tufted Hair 
(iru»» (A tra cietipitvsa) 
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I, Aira fkxuosa; 2, Alopecunis pratciisis; 3, Alopc'Ciiriis avcrc.stis; 4, AiUlioxaiitiium oiloratiim ; 5, AnIipnatlicrutn ; Av 
Havesceiis .'I’Fil- comparative deyrcc of enlargement may be gauged by the size tif liic; ';mall tenti'.d s(|uaro--i mitlimcti 
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Air Drainage — 

uinued healthy growth of Tufted Hair Grass that 
\ very correct estimate of the state of drainage 
in a country may be formed fiom observing the 
prevalence and state of vigour of this plant, 
whether on roadsides or in pastures, on hedge 
banks or in planUitions. Its associates in plan- 
bitions are willow bushes, birch and alder, 
decaying hawthorns, stunted liardwood, sciaggy 
moss-covered Gonifei’so, and other indicators of 
excessive siituration. The presence of Tufted 
Hair Grass is sometimes tolerated on upland 
moor farms, from its adding largely to the bulk 
c)f coarse bog hay, so necessary for the wint<ii* 
siFstenance of the hardy stock of sucdi districts. 
In pastuie lands, however, it should invariably 
be (^i adicat(Ml. 

Several othoi* kinds of Hair Grass are found 
wild in this country. Ami yrcvmx and cartfo- 
pkyllea (Silvery Hair Gi’ass and Early Elair 
Grass) are dwarf, silvery, early annual species, 
which indicate light land of the woist q»iality. 

Aira fiexuosa (Wavy Hair Grass) is a bristle- 
leav(‘d species found on heaths, whose ‘ seeds’ are 
sometimes used as substitutes for (b)ldcn Oat 
G lass. r.T. L.] 

[a. n. m‘a.] 

Air Drainage. — A departure from the 
ordinary method of drainage, devised by 
Hutchison with the object of ineieasing the 
fertility of the soil. The methods of procedure 
and the advantages that were expected to en¬ 
sue from air drainage are laid down in his 
Ih’actical Instructions on the Drainage of Liind 
on Hydraulic and Pneumatic Principles. A 
drain is dug all round the upper e.rias of tlie 
system and left opcm, a current of air being 
tiierel)y induced in all the drains of the field. 
Obviously, such a (Uirrent of aii* cannot by any 
process of reasoning be supposed either to in- 
(u ease tlie fertility of the soil or to be available 
for the plant roots in it. It simply enters at 
the top ends of the drains, is cfirried down by 
the water in them, and finally gains exit at the 
outlet. A ttonsiilcT-ation of what happens in 
the ordinary way will show that it is unnecessary 
to adopt such a course in or<ler to secure what 
is in fact the primary aim of drainage, viz., 
the flow of air and water from the surface of 
the soil to the drains. Water finds its way 
down by the force of gravity, tlirougli the inter- 
stic(*s of the soil, and in so doing leaves behind 
it an area of diminished pressure wliich causes 
air to flow in, according to the well-known law. 
In this way the soil is aerated, plant roots get 
their necessary supply of oxygen, injurious com¬ 
pounds are oxygenated, and the oxygen - de¬ 
pleted air ultimately got rid of at the aischarge. 
It is only this air travelling fi’om the surface 
to the drain that can he considered to increase 
fertility and productiveness, and it is not in 
a(;coi*dance with hydraulic and pneumatic prin¬ 
ciples to supjTose that air admitted directly into 
the drain at its upper orifice will seek its way 
out of the drain into the surrounding soil. On 
the contrary, it is more likely that the constant 
resence of an abundant supply of air in the 
rain will lessen the tendency for it to per¬ 
meate the soil in the way above indicated. 
Tlie ordinary system of drainage with closed 


Airedale Terrier 

ends is, in fact, a very efficient air drainage 
in itself, and no advantage can he expected 
to accrue from leaving the cuds open as in 
Hutchison’s method. 

Airedale Terrier. — This is the modern 
designation of a breed of dogs wliich foi inerly 
had its home among the hills and dales of York¬ 
shire, particulai'ly in the valley of the Aire, 
where it used to be known as the ‘Broken¬ 
haired or Working Terrier’, oi’ better, perha])s, 
as the ‘Waterside Terrier’. The latter term 
was recognized to be the most appi’o})i‘iate to 
the character and disposition of tlie dog, whose 
strength and liardihood and indifference to cold 
and exposure renders him yieculiarly adapted 
for work in and about the rapid streams ojf liis 
home county. This name, however, was con¬ 
sidered to be too general in its apjflication, being 
equally descriy)tive of work also done by other 




Aire«lft]i‘ Terrier 


and (juite distinct varieties of terriers. The 
name of ‘Airedale’ was first suggested by the 
lat(? Mr. Hugh Dalziel—an eminent authority 
on dog.s—and has attached itself to the breed 
ever since. 

The inclusion of this dog among the group of 
terriers is apt to be misleading, for he is alto¬ 
gether too big for the work usually associated 
with the group. He has been likened to a sort 
of giant relation of the Dandie Dinmont and 
the Bedlington, with more than a dasl) of liound 
bl(K)d in his composition. He is, however, 
larger and str<mger built than eitlier of these 
two, scaling fiom 40 to 45 lb.— rounder in the rib 
and wider in the haunclies than the Bedlington, 
longer in the leg and proportionately shortei* 
in the body than tlie Dandie. His appearance 
first and last suggests strength, from his power¬ 
ful jaws and muscular neck and shoulaers to 
his straight, strong legs and good feet. The 
bind quarters arc square, and finished off by a 
thick, coarse tail, docked to about one-half, while 
the whole body is stout and compact. The coat 
i.s short and wii*y, and of a fairly even mixture 
of hard and soft hair of a prevailing grizzled 
colour, but with tan spots liere and tliere on|j 
face, legs, and saddle. The puppy, howeveiv-i»»-' 
much darker and smoother, resembling mor e 
the black-and-tan terrier. The darker- the coat 
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at this stage the greater the prospect of a good 
adult coat, and a promising puppy should also 
be endowed with straight, well-Doned fore legs, 
a nice small ear, and dark eyes. 

Bold and unflinching in work, yet good- 
tempered and obedient, the typical Airedale 
commends himself as a country companion— 
equally good foi* rat or otter, duck or w'ater hen. 

Air Space in Building.— The principle 
underlying the subject of air space in buildings 
consists in the free admission and circulation 
as fresh air of the oxygen essential to the vital 
processes of the animals occupying them, and in 
the dischaige of the caibonic acid gas and other 
injurious emanations of the animals (see below). 
It has also to be considered how this interchange 
can be most effectively brought about, while at 
the same time an etpiable temperature is main¬ 
tained. 

In 100 volumes of pure air there will usually 
be present about 21 volumes of oxygen, 7H-.3 of 
nitrogen, and *03 of carb»)nic atnd gas, the i‘c- 
inainder consisting of other gases and w'ater 
vapour. Oldinary air will (iontain 20*96 pei* 
cent of oxygen by volume, while an imjiure air 
may not contain more than 20*6 per cent. So 
fai* as the animal economy is concerned, the 
nitrogen acts simply as a diluent of the oxygen. 
Carbonic acid gas acts as a poison on the animal 
body, A difference of *2 per 1000 volumes in 
buildings renders the air unpleasant, while an 
increase of 1 part per 1000 is distinctly un¬ 
healthy. 

It must not be supposed that if a stable or 
shed is big, and only one horse or cow in it, it 
is unnecessary to ventilate it. The air of that 
dwelling may beiiome as impui'e as that of a 
small liabitation if the place bo not kept well 
ventilated. There will, of course, not be so much 
draught in it if windows and doors are open. 
In that respect it is advantageous to have plenty 
of moving room, but the mere si/c of a dwelling 
is no guarantee of the purity of the air within it. 

An abundant supply of fresh air witlioiit a 
draught is the thing to be aimed at in all build¬ 
ings occupied by stock. 

The air entering a cowhouse or stfible should 
not pass over a manure heap, (sesspot)!, or rub¬ 
bish heap, but should come in iJieferably over 
green fields and wdde open country. Otherwise 
the air may contain such gaseous impurities jis 
ammonia, sewer gas, marsh gas, and sulphuret¬ 
ted hydrogen, all of Mdiich are hurtful, their 
eflects on animals being Imd appearance, nervous 
troubles, colds, coughs, pneumonia, and oyjhthal- 
mia, while if an epizootic disease occurs, it is 
much more fatal in such an impure atmosjdiere. 
It is not advisable to have windows and stable 
doors opening to the east, unless rising ground 
or trees and bushes shelter the place from that 
aspect. Everybody knows the old couplet, 

‘ When the wind is in the east, it’s neither good 
for man nor beast’; and when a draught from 
the east comes through the door on to a sweat¬ 
ing animal, or a man in his shirt sleeves, it is 
doubly bad for them. 

From what has been said above, it will be seen 
that the air of a stable or cowshed is never so 
pure as the outside air. The purity of it may be 


gauged by the amount of carbonic acid gas in it 
The sense of smell also will tell an attendant or 
owner whether the air of his stable is fairly pure. 
The whole air in an animal’s dwelling should be 
changed several times during an hour. This 
should be accomplished without a draught. The 
idea to be aimed at is to give the animal air 
similar to that outside its dwelling without sub¬ 
jecting it to wet ground, inclement weather, or 
excessive sun heat. 

When it is considered tliat animals live, eat, 
sleep, drink, defecate and urinate all in one 
place and under one roof, it is not difficult to 
conceive how tlie air may be rendeied foul by 
tlie (xirhonic achl gas and marsh gas expired by 
the animals and by the ammonia arising from 
tlie urine and dung. This fact also accounts for 
the preseiKje of organic impurities in the form 
of dust, scales, dried pus, hair, vegetable fibre, 



Sheringham Inlet Valve 


liacteria of various kinds, epithelium from the 
respii-atory passages, skin, &c. These may be¬ 
come attached to woodwork, walls, and ceilings, 
hence periodical limewashing and cleansing of 
inangBrs, walls, and stall posts should be legu- 
larly resorted to. All outlets for drainage from 
cowhouses should be regularly flushed with some 
di.sinfectant, or, better, trapped, and the sewer 
into which the drain pa.s8es should be ventilated. 

Inlets for fresh air should be made in the 
walls, and outlets in the I’oof. Perforated bricks, 
carried round beneath the eaves of a stable or 
cow.slied, foiiii good inlets. Ij<mvi’e-board.s, well 
set, are good outlets. The Sheringham venti¬ 
lating window is now laigely used in many 
Rtiibles, and is strongly recommended by Colonel 
F. Smith, A.V.I)., in his book on Veterinary 
Hygiene. The best outlet in all stables is a 
tube with a revolving ventilator, causing a con¬ 
stant flow of air out of the stable or shed. 

While the impoitance of a pure milk supply 
has brought the question of air space in cow- 
liouses prominently before sanitary authorities 
and has resulted in the formulating of regu¬ 
lations regarding air space, paiticulany in Scot¬ 
land (see succeeding aiticle), no systematic 
enquiry has been directed to the air space 
requirements in stables. From the farmer’s 
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point of view, however, this is quite as im¬ 
portant as ill the case of the cowbyre. In his 
daily work great strain is put on the lungs of 
a horse, and when doing hard work the amount 
of carbonic acid excreted is double that given 
out when at rest. Hence, when he returns 
from the open air to the stable and is giving 
off carbonic acid gas in large cjuantities fi*om 
his lungs, it is of prime importance to give him 
good ventilation and a free supply of oxygen; 
and he requires for this purpose to have 15,000 



Boyle’s 



Alr-pnmp Ventilator 


A, Vertical shaft. B, Plate set at an sniKlo to prevent 
down draught, c, External deflectiiiy plates. 


cu. ft. of pure air per hour passing through the 
stables. The following statistics furnished by 
Mr. Dollar, M.ll.O.V.S., New Bond Street, 
London, show the variation in cubical content 
that obtains in a nuinbci' of London stables:— 


Royal Mews, per liorsc 2.500 cu. ft. 

Marlborough House stables, per horse 1700 „ 

S. hi. Railway Co., i)er horse. 1.540 ,, 

Messrs. Reiu & Co., ]»er horse ... 12.50 ,, 

Tjoiulon, Chatham, & Dover Railway, 

per horse . 1200 ,, 

Messrs. East, CurzonStreet, ])erhorse IKK) ,, 

(4.W. Railway, per horse . IIK» „ 

Loudon General Omnibus, ])ei’ horse 820 „ 

Stables, private houses, per horse ... 720 ,, 

(.'ah-horses’stables, 2 >er horse ... -5.50 ,, 

[»• «•] 


Air Space in Cowhouses and 
Byres. —After the })assing of tlu^ Dairies and 
Cowsheds orders of 1885 and 1887, most of the 
counties of Scotland made regulations for the 
housing of cows, but those of England did 
not move to the same extent. The I’equire- 
inents of County Councils in regard to this 
matter liave been in recent year.s in great part 
regulated by the suggestions made by the 
Royal Commission on Tuberculosis for 1897. 
The pamgraph in the leport of the Royal 
Commission on Tul)erculosiH is as follow's;— 
‘ (5) A minimum cubic contents as regards such 
districts (populous places, whether technicallv 
urban or rural) of jfroin 600 to 800 ft. for each 
adult beast varying according to the average 
weight of the aninuus.* To this the Commission 
add the following:—‘While we have prescribed 


a minimum cubic contents and floor space with¬ 
out definite dimensions affecting ventilation and 
lighting, we are distinctly of opinion, that these 
are by far the most important, and that I’equire- 
ments as to cubic space and floor space ai'e 
mainly of value as tending to facilitate adequate 
movement of air.' Following this a consider¬ 
able number of the Scottish counties redrafted 
their regulations, and amended tlieni where 
thought necessary, and a return compiled in 
1902 by the Highland and Agricultural Society 
of Scotland sliowed that the cubic smee allowed 
per cow varied enormously in tno diflerent 
counties. In the soutli-westei’ii counties, where 
the cows are mostly Ayrshires, a common allow¬ 
ance is from 3,50 to 450 cn. ft. for old buildings, 
and from 400 to 700 cu. ft. for new ones. In 
the other counties, wlieie the variety of cattle 
kept is larger, tlie space specified is correspond¬ 
ingly greater. For existing buildings 12 counties 
ill Scotland in 1902 specified an average of 480 
cu. ft., and 17 counties reejuired an average of 
700 cu. ft. for new buildings. 

In 1JK)2 this matter was tlie subject of several 
interviews between a committee of the Highland 
and Agricultural Society and the Local (lovern- 
ment Board, regarding which the former offered 
the following suggestions to the Board, which 
they had reason to believe was on the point of 
issuing new model regulations:— 

‘The amount of cubic sjiace should vary with 
the situation, surrounding conditions, and size 
of the cow. in low-lying, well sheltered places, 
a reasonable provision in new buildings would 
be 600 ft. per head of the largest class of cows, 
such as Shorthorns, and 450 for the smaller 
I classes of cows, such as Ayrshires. In high- 
lying and exposed situations from 50 to 100 ft. 
less for each of these two classes of cows would 
suffice. 

‘ Where the recjuireiiients as to floor space ai’o 
cmnplied with, all the space between the floor 
.and roof should be incluaed in deteriiiining the 
extent of the cubic space.' 

The committee also made the following sug¬ 
gestion :— 

‘The thorough ventilation (tf liouses in which 
cows are kept should be efficiently provided for, 
this being of greater im].K>rtance than either flooi; 
or cubic s]mce. Both wall and roof openings 
should be compulsoiy.’ 

The Local (.Tovernment Board did not issue 
their new model regulations till 1905, and in 
them they limit the cubic 8j)ace to 800 ft. wheie 
the animals ai‘e constantly in the house, and to 
600 ft. where they arc habitually turned out 
dui ing the gi'eatei- portion of each day. 

A building which is otherwise suitable, seems 
not to be difficult to ventilate, so as to keep the 
air corii|3aratively speaking fresh and pure, and 
at least free from fcctid odours, provided suffi¬ 
cient openings are constructed in the walls, and 
otheis of an equal or gveatar area are left in 
the roof. Mere cubic apace of itself is of little 
value in any cowhouse without openings for 
ventilation, as in a large building witli no ven¬ 
tilation the air may become as polluted in a 
limited time as in a small one with it. A 
certain area and space is necessary to accommo- 
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date the cows and conveniently attend to them, 
and this, if of moderate amount, admits of more 
satisfactory interchange of air without causing 
undue draughts, which are moi*e likely to result 
if the cuhic space is small. Chibic space, ven¬ 
tilation, and heat are so interlocked with each 
other, when either is considered in connection 
with cowhouses, that it is almost impossible to 
consider the one without more or less referring 
to the other. 

Ever since the great demand for winter milk 
which began in the early sixties of last century, 
the average cow-keejicr in this country has con¬ 
sidered it a dne <ji(a iio?i of success, that his (u)ws 
should be kejit in a tem])erature of from 60' F. 
to 65'^ F. Mere size of building with or without 
ventilation has little elfect in preserving such 
a temperature in cold weather, and yet giving 
even moderate purity of air. The two are in¬ 
compatible, and without artifictial heat cannot 
be ontained, even if desirable. Witli cows which 
are to be slaiJghtei*ed after their milking period 
is past, it is a mattei* of less moment whether 
or not they remain for a limited period in a 
vitiated atmosphei’c, but with those which are 
to be kept over for several years the matter 
requires much more serious consideration. As 
no animal can live for long in a polluted at¬ 
mosphere witliout becoming affected in its 
health, it follows that we must either give up 
part of the heat if we desire to give fresh air 
to our stock, or allow them to suffer from the 
effects of the polluted atnio.sphere in wliich they 
have U) pass their days and nights. 

In countries with a much more rigorous cli¬ 
mate than ours it is customary for cows in full 
milk to do well in buildings at a tem})erature 
of from 45° F. to 50" F. instead of the 60 ’ F. to 
65° F. thought necessary here. If this can be 
done in countries with a winter temperature far 
below our own, there is no reason why it should 
not be possible here, as with our open winters 
there is little difliculty in freely ventilating all 
cowhou-ses at any time of the year, and yet 
rarely having the t(‘m])eratuie below 4.5° F. 
All that is necessai y is to see that the animals 
at no time of the yeai' are kept warmei’ than 
they are intended to be during the remainder 
of the winter. If this is done, the stock will in 
early autumn grow a coat of hair which will 
keep them (juite comfortable even at 40 ' F. or 
less, while with it they will be o])preHsed if in a 
tempeiuture much over 50° F. If such cows are 
sliut up in early autumn in an ill-ventilated 
building where the temperature .soon ri.scs to 
65'' F. oi* more at thfit season of the- yea.i“, Natnio 
at once finds the heavy cf*vering of hair not only 
unnec.essary, but a biii'den and an oppres.sion, 
■w'hich the cow soon gets l id of by shedding to 
such an extent that the animal feels comfortable 
at the temperature, whatever that is for the 
time being. Thereafter the animal must l)e 
kept at or about the same temperature, other¬ 
wise she feels cold in a lower one, wdiich is 
immediately followed by a corresponding .shrink¬ 
age in her yield of milk. Cow.s never kept over 
50° F. or 55° F. retain their autumn hail- well 
on to spring, and do not fall off in their milk 
yield during periods of frost, as cows kept 


warmer are sure to do. Such treatment may 
mean a somewhat greater expenditure in food, 
but it undoubtedly ensures healthier cows and 
a more wholesome supply of milk. See also arts, 
on Buildings and Ventilation. [j. s.] 

Air Space in Soils. See Soils. 
Aitken, Andrew P., was born in Edin- 
! burgh in 1843, and died in 1904. He was edu¬ 
cated at the university of his native city, where 
i he took the degrees of M.A., B.Sc., and subse- 
I quently I>.>Sc. in the department of chemistry, 
i ilc continued his .studies at Heidelberg, and on 
! his return was appointed assistant to Profes.sor 
Crum Brown and dimion.strator in in-actieal 
chemi.stiy in his alma water. In 1895 he was 
apjMuiited profes.s()r of chemistry in the Royal 
]>ii;k Vetcrinaiy College, a ])ost which lie occu¬ 
pied till his death. From 1877 he also held the 
po.sition of consulting chemist to the Highland 
and Agricultural Society, and in this capacity 
he remlered great services to tlie cause of agri¬ 
cultural i‘c.Heai‘ch and education in Scotland. 
For a number* of years he delivered an annual 
course of lectiii*es to .students of agriculture, and 
I he rjonducted a vei-y comprehensive .serie.s of 
I experiments on the manuring of the cliief farm 
ei‘o])s at the Highland Society’s experiment 
stations at Harelaw and Pumpherston, and also 
on numerous farms throughout the country. 
His reports on the,se experiment.s, w-hich were 
published regularly in the Transactions of the 
Soiuety, formed the most valuable feature of 
many volume.s, and .supplied the fii-st reliable 
data that liad Ix-cii furni.shed to Scotcli farmers 
on the employment of artificial manure.s. His 
reports were invariably characterized by width 
of knowledge, mastery of detail, and a remark¬ 
able soundness of judgment, wdiile his grasp of 
the ])raetical conditions of agriculture has never 
been sur]mssed by any agric.-ultural chemist. 
His w'ork forms the mo.st imj)oitant contri¬ 
bution made by Scotland in the J9tli century 
to the new' science of agricultural chemistry, 
and the summary of his recommendations, pub¬ 
lished in the Transactions of 1880, formed by 
far the mo.st com])rehensive and tru.stworthy 
guide to the manuiiiig of farm crops that had 
up to that time been placed before the farmers 
of Scotland. [a. p. w.] 

Alton, William, a prominent contributor 
to the agricultui-al literature of the fir.st two 
decades <.»f the 19th c*entury, was hied to prac¬ 
tical farming in Ayishirc, but his attention 
b<;ing dir(x*ted t<» the .study of law', he was 
eventually appointed .slicriff-substitnte for the 
middle waid of Lanarkshire. He still, however, 
maintoined his interest in agiieultural affairs, 
and his .services w'erc enlisted by the Board of 
Agriculture in connection with a survey of the 
agriculture of his native county. His* report, 
following upon this commi.ssion, W'hich is en¬ 
titled ‘A (leneral View of the Agriculture of 
the C’ounty of Ayr’, constitutes his most valu¬ 
able w^oi'k. He is responsible for a similar 
j-<qx>rt on the agriculture of Bute. His other 
works are an Essay on the Origin, Quantitie.s, 
and Cultivation of Moss Earth, published in 
1811, and a Treatise on Dairy Husbandry, pub¬ 
lished 1825. |j. B.] 
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Albino*— Tlie term is applied to those animals 
and human beings which through some natural 
defect are without pigment in the skin, hair, 
iris, and choroid of tlie eye. It is the condition 
we are familiar with in white mice, wliite rats, 
wliite elepliants, white crows, &c. Beyond the 
examples named, albinos occur in various other 
birds and mammals, including man. White ne¬ 
groes occur, but the albino condition is not con- 
Sned to them amongst men, When the pigment 
is not entirely absent, but only so in jmtches, 
a piebald condition results. Human albinos 
have a very pale white skin, Avhich is frequently 
rough, their Iiair is soft and quite white, the iris 
ijinkish, the pupil contracted and bright red. 
This redness is due to the absence of pigment 
in the eye layers exposing the network of blo»>d- 
vessels. The Ijick of pigment permits excessive 
stimulus upon the retina when exposed to strong 
light, and this albinos generally l equirc to avoid. 
On the other hand, their condition favours see¬ 
ing in the dark rather better than normal in¬ 
dividuals can do. The condition is \iiidonbtedly 
liejcditary, and is sometimes a(;coinpanied by 
otlier defects, although aJl)inr)s are not of neces¬ 
sity lacking in mental vigour oi- capacity, as has 
been suggested in the })ast. The cause of al¬ 
binism is (piite unknown; we can only say that 
it arises, like many another idiosyncrasy, as a 
germinal variation. [j. it.] 

Albite* —A mineral of the felspar group, 
having sodium silicate as a constituent. See 
rKLSPARS. 

Albumens* —Albumens belong to a (‘lass of 
eai'bon compounds called proteids. They are 
of a very complex nature, and contain c^iihon, 
nitrogen, hydrogen, oxygen, and sulphur. They 
ocrcur widely distributed in animal and vegeltible 
tissue, sometimes in the solid and sometimes 
in the lujuid state. When dissolved they form 
a colloidal solution, from which they can be pre¬ 
cipitated, on warming, by the addition of an 
acid, or of a strong solution of certain salts. 
They combine with acids and alkjilis, foniiing 
acid and alkali albumen. 

Though the albumens occur in all foniis of 
organized matter, they do not vaiy much in 
p(‘r(;entage composition. The averagt? percentage 
of niti'ogen is Hi. Recent research has, however, 
shown that by the action of (iigestive juices they 
break down into products of*varying qualitative 
and quantitiitive composition, according largely 
to the source of the albumen; and moreover, it 
was originally thought that one notable differ¬ 
ence between animal and vegetable life was that 
the latter wei’e ca]mble of syiitliesizing albu¬ 
men from simpler substances, wliilst the fonner 
were dependent upon the latter for its supply 
of organized albumen. The results of investiga¬ 
tions in progress by several workers upon this 
difficult problem show that animals have greater 
synthetic power of building up particular albu¬ 
mens than that entertained by older views. 

A typical albumen is white of egg. They are 
of gi-eat value as a constituent of foods, and are 
a readily digestible form of proteid. [r. a. b.] 
Albuminoid Ratio* — In the economic 
feeding of farm stock there are many impoi tant 
and perplexing questions to decide, and one of the 
VOL. I. 


pi’incipal is that relating to the choice of foods. 
Of these a great variety are available. The well¬ 
being of a herd of fattening or dairy cattle very 
largely depends upon an intelligent selection of 
the foods for their use. In making a decision 
as to what he will use, the farmer has to rely 
to a large extent upon his knowledge of the 
chemistry of foods. The components of foods 
fall naturally into three great classes of com- 
loniids, namely, albuminoids, fats, and caibo- 
lydrates. These, as tlie reader will find on le- 
ference to the article on Fekding, have different 
values as foodstuffs. Albuminoids are composed 
of carbon, liydrogen, nitrogen, oxygen, and sul- 
phnr; whilst fats and carbohydrates contain 
carbon, hydrogen, and oxygen, but no nitrogen. 
It is manifest from their composition that the 
two latter groups of substances cannot by them¬ 
selves be transformed into the liighly complex 
nitrogen com|K)imds of tlie body, liivcstigatimi 
lias idiowii that these different groups of sub¬ 
stances can play special and important pails in 
animal nutrition. Knowing in a general way 
their respective functions, the stock breeder and 
dairyman are confronted with the question— 
how (^an they arrange the components of foods 
in a ration to produce the most satisfactory re¬ 
sults'!? It must be first realized that from the 
food the animal has to build up new tissues and 
repair the continual waste that is going on, to 
provide warmth and energy for mechanical and 
other woik. The general laws of animal nutii- 
tion d(uiionstrate that inconsiderate adjustment 
of the components of rations may result in waste 
and extravagance, and give rise to unnecessary 
and sometimes harmful work ujion the organs 
of the body. Meueover, the food requirement 
of different classes of animals is very variable, 
and not only does it vaiy with the different 
sijccies, but also according to age, and whether 
the animal is being milked, fattened, or used for 
hai-d work. With these conflicting considera¬ 
tions in view, it is (;lear that in adjusting the 
foods of a ration to serve different purposes, some 
basis established on scientific facts is necessary 
to work upon. As the result of numerous in¬ 
vestigations into the various problems connected 
with the feeding of animals a standard has been 
adopted, which acts as a guide and a safeguard 
to the fai'mei* in the feeding of his stock. This 
stiindard is called the albuminoid ratio^ or nutri¬ 
tive ratioy and means the ratio of the digestible 
albuminoid substances to the digestible non-al¬ 
buminoid sid)staiwes, or^ in other words^ the pro¬ 
portion of digestible albuminoids to the digestible 
carbohydrates and fats. In comjiuting this latio, 
the percenUiges of digestible constituents, which 
figure represents the portion that can be utilized 
by the animal, only are taken. Analyses of the 
total and digestible constituents of most foods 
have now been made. The method adopted in 
working out the ratio is as follows. Convert 
the percentfige of fat into its equivalent of carbo¬ 
hydrates by multiplying the fats bv 2'3, add the 

S roduct to the peicentage of carbohydrates, and 
ivide the sum oy the percentage of albuminoids. 
Before giving an example, it should he stated 
why the fats are taken as being 2*3 times as 
valuable as the carbohydrates. This proportion 

7 
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represents relatively the total heat or fuel value 
of the two substances. It is found by taking 
the same weight of fat and of ciirbohydrate 
(starches, sugars, and fibre), burning in air, or 
oxygen, in a calorimeter, and measuring the 
amount of heat given out. The above figui*e, 
which is the average of a number of deter¬ 
minations, gives in a general way the relative 
heat value, ()?• the relative measure of the total 
(‘.nergy, available to the body from the i‘esj)ec- 
tive substances. Example:— 

Linspcfi Cuh: Avalfisis 

Albuminoids. 247 per cent. 

Eat . ‘Ml X 2-;{ = 22-08 

Carbohydrates ... 20-8 20-8 

247)V-88 

Alliuininoid Itntiu, 1 :2-1 2-1 


Another example: ration composed of— 

42 lb. Swedes. 

7 lb. Hay. 

14 lb. Oat Straw. 

4 lb. Crushed Oats. 

41 lb. Decorticated Cotton Cake. 

For working out the albuminoid ratio of the 
above, the analyses of the several constituents 
should be obtained from the table given under 
Foods. When these are found, proceed as fol¬ 
lows ;— 

Multiply the percentage composition of the 
fats, carbohydrates, and albuminoids present in 
the jisirticular food by the number of pounds (if 
the food taken, and then divide by 100, which 
is best done by moving the decimal point two 
])laces to the left, e .().: 


42 Ih. Swetlcs. Hay, 7 lb. 14 11). Straw. 


Albuminoids, per cent ... *7 x -42 ~ 

Fats, ,, ... *1 X *42 — 

Carbohydrates, ,, ... lO’b x -42 — 

•21H 

•012 

4-452 

5-4 X -07 = -38 ... 1-4 x -14 - '20 

1-0 X -07 - -07 ... -7 X -14 = -098 

40-7 X -07 - 2-85 ... 40-1 x -14 r: 5-Gl 

Albuminoids, i»er cent 

Fats, „ 

Carbohydrates, ,, 

4 U». Crushed Oats. Decorticated Coltou Cake, 4111). 

8-0 X -04 = *32 ... .SO -9 x -0425 = 1-57 

4-3 X -04 -17 ... 10-0 X -0425 _ -43 

44-7 X *04 ^ 1-79 ... 18-7 X -0425 =: -79 

42 Ib. Swedes give in i»ounds . 

7 lb. Hay „ „ . 

14 lb. Oat Straw ,, „ . 

4 lb. Oats ,, „ . 

4| lb. Decorticated Cotton (.Jake give in i»ouud8 

Albuminoids. Fats. Carbohyd rates. 

•29 ... *04 ... 4-45 

•38 ... *07 ... 2-85 

•20 ... -10 ... 5-G] 

•32 ... *17 ... 1-79 

1-57 ... -43 ... -79 



•81 X 2-5 = 2*02 



2*70 ]7‘51 


276)17*51(C-3 
1(> .5(> 

828 


Albuminoid Ratio, 1 ; ()‘3. 

Note.- 2-5 (instead of 2'3) is the figure more generally used in practice (as in second example) to convert 
fats into their e(iuivaleiit of carboliydrates. 


For increasing or decreasing the albuminoid 
latio, foods rich in albuminoids and (mk)!- in 
(arbohydiates, or conversely, must be added. 
Kesidi^s chemical composition other factoi*s, such 
as palatableness, healthfulness, .su])ply, &c., of 
the comjionents of a ration must receive due 
])roniinence. 

The following albuminoid ratios are those 
found in general use in the management of 
stock:— 

Young animals on milk . 1:3-5 

Milking cows, half-grown cattle, sheep, and 

jdgs . 1 :5 or C 

Fattening animal and working horse. 1:8 

It is not within the scope of this artiede to go 
further into detail upon this subject, for the 
reason that it will be dealt with more fittingly 
under the feeding of farm animals. It is, how¬ 
ever, essential that the true nature and limita¬ 
tions of the term sliould be realized. In the 
first place, it should be pointed out that the so- 
callea standard i-atios must not be taken as being 


infallible and as having leaclied the goal of 
scientific research in this direction, for it is well 
known that widely divergent ratios have in some 
cji.ses produced results of equal merit, and that 
different investigatois have not, when in pursuit 
of the siime object, ari ived at equally concordant 
ccmclusions. Yet so far as the results of experi¬ 
ence at present indicate, the albuminoid i-atios 
now in use supply data that are of inestimable 
value to the owner of stock. 

Within the last five years considerable light 
has been thrown upon the difficult problem, 
the utilization of proteids in the foot! by the 
animal. The subject is now at an interesting 
stage. The results already obtained seem to 
indicate that the pre-eminent position so far 
held by proteids in tlie domain of the chemistry 
of foods may be somewhat shaken, yet many 
years may pass before anything tangible or 
definite enough is achieved to warrant us in 
i-evising the views at present held in regard to 
the respective importance that albuminoids, 
fats, and carbohydrates play in their capacity 
as foodstuffs. [r. a. b.] 
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Albuminoids. —The term albuminoid is 
used as synonymous with proteid. Under these 
generic names are grouped a class of chemical 
substances containing the elements carbon, hy¬ 
drogen, oxygen, nitrogen, and sulphur. They 
form the chief part of the solid portion of 
muscle, nerve, blood, glands, &c., and of the 
nitrogen compounds stored in seeds and other 
plant organs. The teim albuminoid was, in 
addition to albumen and allied compounds, for¬ 
merly applied to gelatin, keratin, &c. More 
recently there has been a tendency to restrict 
the term to gelatin and analogous substances, 
whilst the term proteid is applied to albumen 
and allied (iompounds. See Pkoteids. [r.a.b.] 

Albuminuria. —The presence of albumen 
in the urine of animals, with the exception per¬ 
haps of the dog, whether ocaisional or persistent, 
is not due to the kidney disease in man with 
which it is associated. In the eijuine disease 
known as azoturia, albumen is found in con¬ 
siderable quantity, as also in the i‘ed water of 
ruminants (hsemoglobinnria). Temporary de¬ 
rangements in the digestive system, and ]X)s- 
sihly nervous disturbances connected with 
jestriim, occasionally give rise to the presence 
of albumen in the urine, and it has bt'en ob¬ 
served to follow on excessive muscular fatigue. 
By simple chemical tests its presence can be 
ascortiiined, and upon its duration and quantity 
in subsequent samples examined will depend the 
gravity or otherwise of the disease. Tn. l.] 

Alchemllla, a genus of plants of the Bo.se 
family. See Lady’s'Mantle. 

Alcohol is the name given to the active 
rinciple of intoxicating liquors, and is obtained 
y the fermentation of sugar. Starch forms 
one of the principal sources of sugar for this 
purpose, owing to the leadiness with which it 
ciin be converted, either by the action of dia¬ 
stase, or by boiling with a mineiul acid into a 
fermentable sugar. In the United Kingdom 
the materials used for the production of alcohol 
are malt, maize, barley, oats, rice, and molasses; 
in fact, any plant material containing sugar or 
sbirch may be used. In the United States, 
corn (maize), rye, and molasses arc mostly used; 
in Germany, potato starch; in France, beet 
sugar and molasses. 

To obtain alcohol the product from the fer¬ 
mentation of sugar which contains from 10 to 
14 per cent of alcohol is distilled, the impure 
alcohol coming over as a colourless liquid and 
forming what is called crude spirit. It is puri¬ 
fied from other bodies by further distillations, 
when it is called rectified spirit. This contains 
about 91 per cent of alcohol, the rest being water, 
with a trace of fusel oil. Absolute alcohol is 
quite free from water and any other substances. 

Intoxicating liquors, such as whisky, brandy, 
gin, rum, liqueurs, &c., are all manufactured 
iiom the distillate obtained from fermented 
sugars, the active constituent in each case being 
alcohol; indeed beer and any kind of wine wifi 
yield alcohol on distillation. The alcohol is 
called spirits of wine. Another alcohol may be 
obtainea by distilling wood, and is called wood 
spirit, methyl alcohol, or wood naphtha. It has 
very similar properties to spirits of wine, but 


possesses a disagreeable flavour, for which reason 
it is not used in beverages. 

Alcohol pi esent in beverages such as whisky, 
beer, &c., is, for revenue purposes, subject to a 
high tax by the Government. Its production is 
under the supervision of the Inland Bevenue 
authorities, whose duty is to gauge the amount 
of alcohol present in crude ^irit and in diflerent 
grades of rectified spirit. The crude spirit as it 
comes from the still is conveyed to large storage 
tanks situated in the Government bonded ware¬ 
houses. From these tanks it is run into new 
barrels the capicity of which is known. The 
strength of the spirit having been gauged by a 
revenue official, each cask i.'< then taxed accord¬ 
ing to the amount of alcohol present. As the 
spirit matines, the amount of alcohol slightly 
decreases. Proof spii-it has a specific gravity 
of *920 at lf)*f)° C., and contains 49*24 parts of 
alcohol to 50*7(5 pai’ts of water by weight, or 
1(X) volumes of alcohol to 81*82 volumes of 
water. The strength of the spirit in the cask 
is thus expressed as being either above or below 
proof, whichever it happens to be. 

Industrial Alcohol, Methylated Spirits, 
Denatured Alcohol. — Besides the use of 
alcohol in beveiages, it is extensively used for 
manufacturing and other purposes; for this 
reason only it forms a very important article 
of commerce. The alcohol utilized in this way 
is not subject to a Government tax, and is there¬ 
fore duty free, otherwise a tax would cripple 
many industries in which alcohol plays an 
essential r61e. 

Industrial alcohol is ordinary spirits of wine, 
to which has been added substances imparting 
to it a very unpleasant and disagreeable taste. 
The addition of these substances is called dena¬ 
turing. This makes it unfit for consumption or 
use in the preparation of beverages, but does 
not interfeie with its utilization for industrial 
purpf>ses. The substances generally added are 
metliyl alcohol, benzine, pyridine, &c., but they 
are determined by the commissioner of the In¬ 
land Bevenue. The particular substance used 
in denaturing alcohol deiiends to some extent 
upon the ultimate use to lie made of the spirit. 
Pure alcohol is cheaper than brandy, lum, &c., 
for which reason it is sometimes added to these 
liquors. Denaturing, however, prevents its use 
for that jiurpose. The process of denaturing 
is entirely in the hands of the Inland Bevenue 
authorities, and the resulting industrial alcohol 
is stored in the Government bonded warehouses. 
In the manufacture of alcohol by distillation of 
the fermented liquor it is not found practicable 
to purify the alcohol fiom the whole of the dis¬ 
tillate obtained, the quantity amounting to from 
10 to 15 per cent. This portion, though it is un¬ 
suitable for mixing with beverages, is neverthe¬ 
less sometimes employed in the preparation of 
low-class spirits. It is, howevei, suitable for 
industrial purposes, and after denaturing is 
made use of in that wav. 

Uses of Industrial Alcohol .—Denatured alcohol 
is a good solvent for oils and resins, and is ex¬ 
tensively used in the preparation of varnishes, 
coal-tar dyes, transparent soap, ether, collodion, 
artificial vinegar, white lead, &c.; in pharma- 
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ceutical preparations, and for preserving ana¬ 
tomical specimens; in the manufacture of 
smokeless ^inpowder, and in many other in¬ 
dustries. Perhaps one of its most important 
uses is for illuminating and heating purposes 
in the household. It would be suitable for use * 
in motors, but its cost compai*ed with mineral 
oils prohibits its utilization loi* that purpose. 

[r. a. r.] 

Alder (Alnus), a genus of the sub-ord. Betu- 
lacejc (nat. ord. Amcntaceie). Fourteen s])ecies 
are known as small trees or shrubs indigenous 
to temperate and cold regions, and of these eight 
are found in C'entral and Wester n Europe. The 
only specties indigenous to Britain is the Common 
Alder {A, glutin()8a\ which gi-ows abundantly on 
woodland swamps, in wet woods and jrastures, 
and along the margins of streams, and which 
extends eastwai-ds across the whole of Central 
Europe into WesteiTi Asia below the arctic 



Common Alder {Alnus glutinosa) 


circle. Gi'owing singly or in oyren groves it 
seldom exceeds about 40 ft. in height; but if 
di*awn up in close canopy, especially on a good 
loamy soil and mixed among other trees, it can 
attain a height of 50 or 60 ft., with a fair pro- 
poi'tionate girth. The leaves are smooth and 
sticky (hence the specific name), stalked, broadly 
ovate or orbicular, sharply toothed, and occasion¬ 
ally lobed. The two or three terminal catkins, 
which appear ear ly in spring before the leaves 
flush, are grouped in small clusters or pjinicles: 
and in the small, ovoid, fruiting catkin the 
ligneous scales somewhat resemble those of a 
miniature blackish-brown pine cone, especially 
after they have opened and shed the seech The 
only othei* two introduced spe^cies frequently 
found growing as ornamental trees in Britain 
are the White or Grey Alder (d. incana) of 
continental Europe anci North America, with 
non-glutinous acute leaves, downy beneath, and 
the Cut-leaf Alder (A. laciniata), with narrow, 
deeply-incised foliage; but the rarer Golden 
AMer (il. aurea\ with bright - yellow leaves, 
and the Italian Alder {A. cordifolia\ with 
heart-shaped, acuminate foliage, are also fairly 
haixly in most parts of Britain. The C/ommon 
Alder is the only species here cultivated for 
profit, and the old ‘alder-mores’ or groves on 


moorish spots and marshy tracts (occurring 
extensively in the New Forest, for example) 
were formerly of considerable importance for 
the prepai’ation of chai’coal foi* gunpowder. Its 
orange-yellow to light-reddish, cedar-like wood 
(sp. gr. 0*83 green, 0‘54 seasoned) is soft, and 
I soon rots or becomes worm-bored unless used 
entirely under water, when it is very durable, 
and this makes it specially useful for under¬ 
ground portions of bridges, pumps, sluices, 
<!tc. Its durability in or above the ground is 
increased by barking, to allow the sjip to evapo- 
late quickly. Alder is still largely used in gun¬ 
powder manufacture, and also in clog-making, 
and for lierring - barrel staves, wood - pulp, 
turnery and joinery, while the brushwood is 
! fagoted for kindling purposes. Both the leaves 
j and the astringent baik contain tannic acid and 
i have dyeing properties, which are utilized on 
the Continent. Although thriving best on 
sandy loam and in humid, low-lying localitie.s, 
yet it grows freely on almost any porous, moist, 
or wet soil, for it is hardy against frost; but of 
course it does not dc^ so well in water-logged 
tracts, wheie the moistuie in the soil and sub¬ 
soil is stagnant and highly impregnated with 
humic and other acids. It coppices well, throw¬ 
ing up a good flush of clean, stiuight stool- 
shoots and also of suckei's (especially on peaty 
land) from its long thin root-strands, which it 
I throws out plentifully in lateral directions in 
place of foi’ining any deep taproot. It is 
; worked throughout Britain almost entirely as 
coppice, with a lotation varying locally fi*om 
' about ten to twenty-five years, according to the 
most profitable size of pole required; but in 
East Prussia and West llussia, where its wood 
is in good demand for cigarboxes, the coppices 
ai’e often cut over only every thirty to forty 
years, or else it is grown in mixed highwoods 
! and thinned out at from fifty to eighty years of 
age. From about fifteen to twenty years on¬ 
wards it produces seed fi*eely every second or 
, third year, which ripens in October and is gr adu¬ 
ally shed fr om the catkins. If seed be wanted, 
iij.)e c.atkins can then be gathei’ed, stored in a 
dry place, turned over from time to time, and 
1 the seed issuing sown in March with only a very 
I slight soil-covering. One pound conteins from 
I 300,000 to 360,000 seeds, but the germinative 
’ percentagr^ is very low. The seed is sown broad¬ 
cast on beds. The seedlings are from 8 to 10 
or 12 in. high by the end of the fii’st year, and 
ai-e fit for* use as sturdy plants after standing 
in the nursery transplant-lines for two or thi'ee 
years; they bear transplanting well. But thin 
coppices can also easily be irnpi'oved by felling 
low and by interplantirig with cuttings or with 
severed sucker-s, which spring up more freely if 
surface-rootstrands are partially laid bare here 
and there. The Alder has no dangerous enemies, 
its bitter astringent bark even protecting it 
fairly well against the voracious rabbit. Stems 
are boi^d into and shoots gnawed by Crypto- 
rynchuH lapathi\ canker is caused by hfectria 
ditumna^ and red rot in the stem by Polyporus 
mlphureu9\ but on the whole it suffers little from 
insects or fungous diseases. (See next article.) 

[j. N.] 
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Alder.— Parasitic FungL—WooD Rot. 
_Tlie common Red Rot of the timber is gener¬ 
ally put down to the action of the Sulphur Poly- 
poruB {Polyporvs sulphureits). White Rot has 
been traced to another of the same family {P. 
igniarius). These and other forms of heart rot 
are most likely to occur in old trees, and may 
be legarded as a hint to remove them so as to 
allow younger and more vigorous ones to take 
their place. This is advisable even when the 
Aldei’ is of little value, since the decayed stems 
only act as nurseries foi‘ fungi which may 
attack more valuable timber or fiuit trees. 

Death of Twigs and Leaves.— Nursery stock 
may be damaged through the premature fall of 
leaves and death of young twigs. Valsa oxy- 
stonia has been recorded as destructive in this 
way in the Alps, where A Ider leaves are collected 
and dried for winter foddei*. 

Deformed Catkins. —A malformation of the 
catkins accompanied by non - development of 
seeds may follow on the attacks of fungi. 

pjcoascus alni - incance^ one of that group of 
AKcomycetes, causes curious reddish tongue-like 
outgrowths from the catkins, and JScierotiuia 
uhii accompanies a diying up of the catkins. 

Treatment. —No reliable accounts are avail¬ 
able, but, if necessary, K})raying with Bordeaux 
mixture would check leaf - spotting and the 
catkin fungi. [w. a. s.] 

Alderney Cattle.— The term ‘Alderney' 
was formerly applied indiscriminately to all 
cattle that were brought into this countiy from 
the Channel Islands, and even from Normandy 
and Brittany, including what are now .sepa¬ 
rately distinguished as the Cuernsey and Jersey 
breeds. (See arts, on Cueunsey and Jer.sey.) 
This collective application of the term Alderney 
is not now recognized, but in the island of that 
name there still exists a relatively small number 
of cattle which aie known a.s Alderney.s. At 
one time these closely resembled the Jer-seys, 
but by crossing with Guernsey bulls they have 
become larger in fiame and coarser in build. 
They form excellent dairy cows, and share with 
the Jerseys and Guernseys the capacity for 
butter production for which the latter breeds 
are famed. [j. b.] 

Aleochara. —A genus of minute rove beetles 
found in rotten turnips, giving them wdiat is 
termed a “grubbed” appearance. They are 
bred amongst the putrescent parts of the r(K)ts, 
where the larvm feed, and sometimes are very 
■numerous, forty or fifty having been found in 
October in the crown of a single turnip. 

r.i.c.] 

[F. V. T.J 

Aleurone is the term applied to cei tain or¬ 
ganized granules found in seeds and some fruits. 
The albuminoids which foi*m the principal ma¬ 
terial of the granule exist both in a crystalline 
and amorphous state. Besides the nitrogenous 
content, tne remainder of the granule is filled 
with oil globules and vegetable mucilage. They 
form a concentrated food supply for the young 
plant on germination of the seed. [r. a. b.] 
Aleyrodos brasslc», &c.—Aleyrodes is 
a genus of insects belonging to the Hemipterous 
family Aleyrodidse, related to the Scale Insects 
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and Aphides. They are popularly known as 
snow, ghost, and white flies. In some seasons 
the cabbages, broccoli, &c., are smothered with 
Aleyrodea orcLSsico!, especially from midsummer to 
the close of autumn, when myriads of these little 
white insects start off the leaves when disturbed, 
making short flights. On the snowy-white upper 
wings are four faint smoky spots; they have 
two short antenufie, six legs, and a beak similar 
t<) the Aphides. They frequent and breed on 
the under side of the leaves. The female lays 
her eggs in a circle, or in scattered groups of 
from five to twenty. They are very minute, 
smooth shelled, and elongate oval in form, at- 
fiiched to the leaf by a sliort stalk at the broader 
end of the shell. In colour they vary from 
white to pale-green and bluish-black. They 
hatch in from ten to fifteen days. The yf>ung 
larva*, wiongly called nyniph.s, hatching from 
the ova are oval in form, with six ill-defined 



Snowy Fly (Aleyrodeit bramcce) 


Fly and pupa, nnich magnified; flies on leaf, 
twiee nut. size. 

leg.s and caudal seta*. They become nymphs 
or pupa* attaclied to the foliage, and are then 
covered with a ])eculiar skin, looking like the 
.scale of one of tlie Coccidte. In this case the 
nyinpli matures, and the adult snow fly escapes 
from the shell. Several species occur in Britain, 
both in greenhouses and in the open. A. vapo¬ 
rarium (Westwood) is a pest on chi-ysanthemums, 
cucumbers, tomatoes, &c. Spraying with soft 
soap and quassia is the best treatment out-of- 
dooi’s; fumigation with hydrocyanic acid gas 
under glass. [f. v. t.J 

Alfialfia. —Another name for the legumin¬ 
ous plant more geneially known in Britain as 
Lucerne. Either in the green state or as liay 
it forms a veiy valuable fodder crop. See 
Lucerne. 

Alfl^ae*—All plants of lower organization than 
mosses are usually placed in one large grouj)— 
the Thallophyta, the members of which show 
no differentiation of body into root, stem, and 
leaves, such as is usually met with in the higher 
plants. This group is subdivided into two 
classes, Alg« and Fungi, the former possessing 
the green colouring matter chlorophyll, which 
is absent from fungi. 

Taken as a class the Algae are of simple struc¬ 
ture and inhabit the sea, or live in fresh water, 
or on the surface of damp walls, rocks, the bark 
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of trees, and in similar moist situations. They 
are either some shade of bluish-green, green, 
brown, or red colour, the four several tints 
enumerated being characteristic of the following 
four sub-classes into which the Algae are divided, 
viz.:— 

The Blue-green Algae, or Cyanophycece. 

The Green Algae, or Chlorophycece. 

The Brown Algte, or Phcecrnhycece. 

The Red Algae, or Rhodopkyce<x» 


I of them live a semi-parasitic life in the interior 
of other plants. 

2. The Green Algaj, or Chlorophyceae, are 
plants moat abundant in fresh water, and on 
trees, stones, and damp earth, although a few 
representatives are found in sea water. 

^e body of the plants is of simple structure, 
either a single cell or rows of cells lorming elon¬ 
gated threads, which may be branched. Some 
are formed of collections of cells in the form of 



Fig. l.—Nostoc Linckii 

A, Part of a fllament; h, h, heterocystfi; sp, spores. 

B, Isolated spore beginning to gerniinutc. o, Young 
lliaTnent formed from a spore, the Inirst cell-WHll of 
which is shown at the ends, x 470 (after Hornet). 

1. The Cyanophycefe contain in addition to 
chlorophyll a blue colouring substance termed 
T^ycocyanin, which can be extracted with waten*. 
The plants are very simple structures, being 
either single isolated cells or cells united into 
long filaments or flat {dates. The cell walls are 
often mucjilaginous. Vegetiitive reproduction is 
brought about by sim|de division of one single 
cell into two, and subsequent repetition of the 


flat plates. A very common example of the 
simplest type is Pleurococcus vulgaris^ which 
ap{)ear H as a green powder or slimy mass on 
flowei* }X)ts, the bark of trees, and other objects. 
The plants, which are single round cells, in this 
ca.se multi{)ly solely by division of the cell. 
Sexual reproduction docs not occur. (Fig. 2.) 

Two species which are common, in the foi*m 
of green, slimy, hair-like material, in ponds, 
drinking troughs, and slow-running streams, are 
Spirogyra communis and UlothrLc zonata. Both 



Fig a.—Ulothrix zonata 


A, Part of a tllanieiit; most cells already empty; from 
one the biciliate zoospores are escaping. B, Zoospores. 



c, Two in the act of conjugating, i), Two young zygo- 
siM>reB, iinntediately after conjugation. K, Ripe zygo¬ 
spore. r, Unicellular plant grown from zygospore, a, 
.Similar plant ])roducing z(>osi>ore8, which arc about to 
escape, x 482 (after Dodcl. I’ost). 

have long, thread-like bodies of cells placed end 
to end. The latter is reproduced asexually by 
means of motile zoosj)ore8, each of which pos¬ 
sesses four cilia. These swim about for an hour 
or two, then settle down, and from them a new 
{)lant filament is developed. (Fig. 3.) 

Sexual reproduction also occurs. The sexual 
cells are motile, biciliate, and smaller than the 


Fig. 2.—Pleurococcus vulgaris 

A, Single cell; n,nucleus; ch, chloroplastids. B, Four 
cells separating after division, c, Group of cells remain¬ 
ing in contact. The two to the left have just divided 
afresh, u, Tetrahedral group, x 540 (after Strasburger). 

process, in a manner somewhat similar to that 
seen among bacteria, to wliicli tliey apjiear to be 
related. Spores are produced. These ai’e single, 
thick-walled cells, which germinate under favour¬ 
able conditions and grow into new individual 
plants. Sexual reproduction is unknown. The 
blue-green Algte ai e common both in sea and 
fresh water, and are met with in slimy, blue- 
green masses in water pipes, muddy ]3onds and 
ditches, and on tree stems and wet l ocks. Some 


pi'eccding. They fuse in pairs, and give rise to 
a spore (zygospore), which germinates, and after 
remaining in a resting state for a time, finally 
grows into a new plant. 

In Sjjirogyia no special asexual jirocess of re¬ 
production is known, but sexual I’eproduction 
takes place bj' means of a zygospore, which is 
produced by the fusion of the pi-otoplasm from 
two cells of neighbouring filaments. 

A group of single-celled Algm, the Desmids, 
common in frt^sh water, are often included in 
this group. They are minute and of beautiful 
form. Reproduction by division is freouent, 
and the production of zygospores by the lusion 
or conjugation of two similar individuals' is 
characteiistic. 
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The Stoneworts, or Characete, which are found 
in streams and ponds, are sometimes placed 
among the Green Algee, although in some re¬ 
spects they show little relationship to others in 
this group. Their stems and whorls of branches 
are frequently encrusted with a deposit of cal¬ 
cium carbonate, giving the plants a brittle, harsh 
character. Their sexual reproductive organa 
are peculiar and complex in structure, trom 
the male organa or antheridia arise spermato- 
zoids, which find their way to the egg-cell in the 
female organ or oogonium. 

,3. The Brown Algie, or Phfcophyceie, are almost 
entirely marine. They contain in addition to 
chlorophyll a brown or yellowish-brown colour¬ 
ing suDstance, phycophmin. 

A few species ai*e small and of simple struc¬ 
ture, but the majority of them are large sea¬ 
weeds, the bodies of which are differentiated 
into a root-like structure which attaches the 
plant to rocks and stones, and a stem bearing 
flattened leaf-like organs, in many cases some¬ 
what resembling thin rubber or leather. Many 
are found growing on the seashore between 
high- and low-water mark, being covered for a 
time each day with sea-water. 

Laminaria dir/itaCa is a common species in 
northern temperate regions. It possessos a well- 
developed root-like holdfast, with a cylindrical 
stem ^ inch thick or more, and a flattened leaf¬ 
like portion slit into four or five ribbons. 

Several common species of Fucus or bladder- 
wrack are met with on the seashor-e. The stem¬ 
like jmrts of the plant are bianchcd. TTjkui them 
here and there are bladder-like cavities full of 
air, which enable the free parts to float readily 
in the water. 

In some of the Brown Algm asexual reju’o- 
duction occurs, minute motile zoospores being 
produced which, after swimming about for a 
time, settle down and germinate, ultimately 
growing into new plants. 

In Fiicus and many other species sexual re¬ 
production is common. The sexual oigans are 
developed in hollow i;avities or conceptaclcs, 
which are generally produced on sjxjcially modi¬ 
fied branches of the plant. 

The male sexual cells are biciliate, motile 
spermatozoids; the female cells (egg-cells or 
oospheres) being round and non-motile. Both 
are set free into the sea water, and fei-tilization 
of the egg-cells by the spermatozoids occui-s 
when they are free from tne mrent plant. 

4. The Bed Algee, or Rhodophyceo?, are a very 
large and distinct group whose relationship to 
the other Algie is obscure. 

Some of them are found in fiesh water, but 
the majority inhabit the sea. One of these is 
Irish Moss or Carrageen {Chondrus crufm8\ 
which contains a gelatinous substfincc, and is 
used as food on the west coast of Ireland. The 
gelatinous agar-agar, much used in the prepara¬ 
tion of bacteriological media, is obtained from 
species of Red Algae. The colour of those com¬ 
monly met with in sea water is some shade of 
red, pink, or purple, the colouring mattei* being 
a rose-red substance, phycoerytnrin, which is 
present along with chlorophyll in the cells of 
the plants. 


Non - motile asexual spores are produced. 
These grow into new plants under favourable 
conditions. 

The sexual organs are of peculiar structure, 
quite different from those of tne Alga^ belonging 
to the previously mentioned groups. The male 
cells, or spermatia, are non-motile, and round 
or oval. The egg-cells are produced in a special 
organ, the carpogonium, whose apex is prolonged 
into a thin, elongated structure, the trichogyne. 
In the process of fertilization the spermatium 
is set free and washed into contact with the 
receptive tip of the trichogyne, its protoplasm 
being transferred and ultimately fused wdth the 
egg in the basal part of the carp<igonium. 

Some of the marine Algae are of importance in 
agriculture, being largely used for manurial 
purjKises. See article Seaweed. 

[j. r.] 

Alimentary Tract, The.— (Wimencing 
at the mouth and terminating at the anu.s, the 
digestive canal should be cf)nsidered as a wlu»le, 
with particular functions allotted to its several 
parts. I ts total length in the horse is about ten 
times that of the body; mouth and pharynx, 
1 ft.; gullet, 3 ft.; stomach, 2 ft.; small intes¬ 
tine, 72 ft.; large intestine (c.'ccum, large and 
small colon, and rectum), 20 ft. The ox and 
slieep, being ruminants, have four so-called 
stomachs or separate compartments of what in 
single-stomached animals would be regarded 
as dilatatit)ns of the alimentary canal. The 
weight of the stomacli and intestines of the ox 
is estimabul at rather more than 14 per cent of 
the animal. Digestion is therefore njore complex 
and liable to clisturbing elements than is the 
case in animals built foi‘ speed and labour rather 
than for assimilation of large qtiantities cd food 
to be converted into fat. The horse is provided 
with incisor teeth in both upper and lower jaws 
with which to seize his food. Ruminants have 
only those in the lower jaw, as the tongue is the 
(»rgan of prehension. The mouths of all animaJs 
are provided with glands whose office it is to 
pour out Stiliva to mix with the food during the 
act of mastication. Besides certain salts, the 
fluid contains a ferment (ptyalin), and in the 
mouth is begun the fii’st stage of digestion. 
Many digestive tioubles aie due to failuie at 
this stage by reason of defective teeth, and other 
causes to be leferied to elsewhere. The gullet is 
a musculo-membraneous tube vdiich, receiving 
a stimulus from the jdiarynx when a pellet of 
food reaches it, contracts ujron the morsel and 
conveys it to the stomach. Its lining membrane 
is very tough, and lies in folds when not engaged 
as a conduit. The stomach of the horse, and 
that of the pig, has a greater and lesser curva¬ 
ture, and is relatively small as compared with 
that of ruminants. The lining membrane is 
divided into a villous and a cuticular portion, 
and is provided with glands whose office it is to 
secrete those gastric fluids which carry on the 
process of digestion commenced in the mouth. 
The entrance into the stomach is known as the 
cardiac orifice, and the exit into the small in¬ 
testine as the pyloric. In the small intestine 
are found l*eyer’s and Brunner’s glands, and 
here also the ducts of the liver and panci'eas 
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have their mouths, pouring their products into 
the canal to mingle with the ingesta and play 
their very important parts in the process of 
digestion. As the contents of the bowel pass 
along by the contractions of its muscular coats, 
the prejmred portions are taken up by the lacteal 
vessels, and pass thence into the circulation of 
the blood to nourish the animal. They are fewer 
in number as tlie rectum is approached, this 
straight or terminal portion acting as a con¬ 
venient accumulator for the undigested or waste 
material, from whence it is ejected from time 
to time. See arts, on Digestion, Intestines, 
Stomach, &c. [ii. l.] 

Alinit—A culture of a nitrogen-fixing bju> 
teriuni used for inoculating soils. See Inocula¬ 
tion OF Soil. 

Alkalis. —This term is applied to an im¬ 
portant class of chemical substances. Oi*iginally 
the name was given to the property possessed 
by the ash of })lants, and designated fixed alkali, 
as marking a distinction fi-oni ammonia, which 
was termed volatile alkali. The substances now 
included under the heading arv compounds 
formed by the union of metals with oxygen, 
called oxides, and hydroxides when the oxide is 
in combination with water. Sti ic^tly s])eaking the 
alkalis are generally understood to he the oxides 
and hydroxides of the alkali metals, the more 
important of which ar'e .sodium and potassium. 
Closely allied to these metals ar c those of the 
alkaline earths, namely, calcium, magnesium, 
«S:c., which form cornjronnds with oxygen and 
with water* very similar to those of sodium and 
joUssium. For* that reason they are included 
leie under the term. 

Alkalis have the power of neutralizing acid.s, 
forming siilts. This property is callea basic;, 
and just as there are strong and weak acids, 
St) we find that some alkalis are more basic; 
than others. A strong base can r eplatje a w^eak 
one from its combination with an acid; thus 
lime, being rnort; basic than ariiinonia, substi¬ 
tutes the latter, which is given oti as a gas from 
its combination with an acid. 

They impart a soapy feeling to water*, and 
turn the red vegetable colouring matter litmus, 
blue. Generally they are of a caustic nature. 
When left exposed to air they alxsor-b water- 
vapour and caroon dioxide, forming re.spectively 
a hydroxide and carbonate. Thus lime slowdy 
parts with its basic properties in (;ontact with 
air, because the carbonate finally formed is a 
neutral salt. Though chalk or calcium cai‘bonate 
is a salt, it can, because of the feeble acid pro¬ 
perties of the carbonic acid of which it is partly 
composed, act, in presence of a. str’onger acid, as 
a base. When chalk is added to a sour soil the 
vegetable acid in the soil combines with the lime 
in the chalk by replacement of the carbonic acid, 
forming a salt, the carbonic acid being given off 
as a gas. An alkaline substance is one possess¬ 
ing tne property of an alkali. 

The principal alkalis of mineral origin im¬ 
portant in agriculture are: lime (CaO), irrag- 
nesia (MgO), potash (KgO), soda (NagO). In 
addition to these there is the well-known sub¬ 
stance ammonia, a compound of nitrogen with 
hydrogen, and possessing very powerful basic 


properties (see Ammonia, Lime, Magnesia, 
Potash, Soda). 

Besides these there are others of a very com¬ 
plex nature which should be mentioned. They 
occur in vegetable and animal tissues, where they 
play an important part in the metabolic pro¬ 
cesses associated with animal and vegetable life. 

Quicklime is the only alkali extensively used 
in agriculture. As quicklime it is most basic, as 
slaked lime less, and as chalk least. When in 
the caustic state it is injurious to plant life, 
but after spreading on the soil it soon loses its 
caustic property. Magnesia, on the other hand, 
only slowly loses its caustic nature under the 
same conditions, hence its presence in a sample 
of quicklime is undesirable. Quicklime com¬ 
bines with water, forming slaked lime, and 
a solution of lime in water is called lime water, 
j Potash and soda ar e of great commercial value, 
being an essential i*cageiit in use in many manu¬ 
facturing pi*ocesses, vetei’inai’y science, &c. 

The alM)ve-mentioned alkalis are all found in 
the ash of plants in combination with acids or 
salts. Tho.se of mineral oi’igin, that is, formed 
by the combination of a metal with oxygen, ar e 
non-volatile, hence the term ‘fixed alkali’ at 
one time apjrlied to them. [k. a. h.] 

Alkali Soils ai’c soils containing exce.ssive 
<juantities c)f .soluble .sodium, potassium, and 
other* .splits. Tlic}’^ occur in the belts of low 
rainfall w^hich lie some distan(;e north and 
south of the equator, including the .south- 
westei’ly por*tion of the United States, Morth 
Afr*i(;a, North-west India (the Punjab and the 
United Provinces), and parts of South America, 
of South Africa (the Kalahari Desert), and of 
Au.stralia. Hilgai'd has fully inve.stigated the 
alkali .soils of the ITnited State.s, and embodied 
the results in his book entitled Soils, and the 
‘usar’ lands of India have been dealt with by 
the ‘Hell’ cornmi.s.sion of 1876 and by Leather 
(Agric. Ledger*, 1897 and 1901). 

Most plants fail to gi’ow on these soils, and 
the aspect of the (;ounti*y is very desolate. Fre¬ 
quently, ho-wever*, the trouble is quite local, 
only isolated patches ar e affected, and a luxuri¬ 
ant growth is obtained elsewbere. The barren 
patches may spread and move about in a le- 
markaVile way, e.specially on ir-rigated land, and 
once ‘alkali’ appears the whole field is in dan¬ 
ger. The typical alkali soils ai’e found on large 
plains or in valleys; hills are, as a rule, free. 

The affected soil usually contains OT to 3 per 
cent of .soluble matter, calculated to a depth of 
4 ft., corresponding to 4000 to 120,000 lb. per 
acre in each foot, but the distribution varies 
considerably at diffei’ent times. After heavy 
rain the soluble matter washes down, but by the 
end of the dry season it has largely accumulated 
in the top 6 or 8 in., and frequently appears as 
an efflorescence. It consists mainly of sulphates, 
chlorides, often carbonates, bicarbonates, and 
nitrates of sodium, calcium, often potassium and 
magnesium (Hilgard, Soils, p. 442). The car¬ 
bonates of sodium and potassium are directly 
injurious both to the soil and the plant. They 
deflocculate the clay, and make the soil sticky 
and unkindly. They are fatal to plants, seed¬ 
lings die off rapidly, and the root-crown of estab- 
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lished plants is corroded, becomes brownish, and 
finally the plant dies. Some of the organic 
matter of the soil is decomposed, forming dark- 
coloured substances, hence the name ‘black 
alkali’ is applied to soils containing much 
sodium or potassium carbonate. The other 
salts are not injurious themselves, but only 
by reason of the excess; if carbonates are ab¬ 
sent, or nearly so, the corroding effect is not 
seen, plants stand better, and the efflorescence is 
called ‘ white alkali ’, although the soil may not 
be alkaline at all. 

There is usually a fair amount of lime; ‘black 
alkali’ soils contain only little nitrate, but an 
appreciable quantity of ammonia; in ‘white 
alkali’ soils the amount of nitrate is greater, 
and may be as much as 20 per cent of the 
soluble salts. 

It is generally supposed that these salts ai‘e 
foi nied by the breaking up of rocks and minerals 
into simple, soluble compounds, a process always 
going on in all soils, and contributing largely to 
fertility in ordinary cases. In humid I'egions 
tlie amount of soluble matter in the soil Ls limited 
bv the rainwater washing away certain sodium, 
calcium, and other compounds; but in the dry 
regions where alkali soils occur no washing-out 
takes place, and soluble matter is jrroduced at a 
faster rate than it can be removed. An alkali 
in fact, contain.s excess of plant food. 

Cameron (Bull. 17, U. S. Bureau of Soils, 1901) 
consid(;rs that all the chaiucteristic alkali sub- 
.staiu'.es can be aerjounted for* by the interaction 
of sodium chloride (salt) with calcium sulphate, 
calcium carbonate, and magnesium carbonate, 
bodies known to be jjroscnt in most soils. He 
distinguishes three types in which the chief re¬ 
actions are;— 

1. Sodiirm chloride-|-calcium sulphate so¬ 
dium sulphate -j- calcium chlor ide. 

2. Sodium chloride + calcium carbonate in 
jrresence of carbon dioxide sodium car-bonate 
-f calcium chloride. 

3. Sodiuni chloride calcium car-boriate -(- 
calcium sulphate sodium carbonatesndiirin 
sulphate -j-calcium chloride in varying amounts. 

Tire arrows indicate that tlie change is re¬ 
versible and may go in either direction. The 
thir d type is the commonest. Magnesium cai’- 
bonate behaves like calcium carbonate. The.sc 
reactions may take place in every soil, but if 
there is sufficient ram to wash out the sodium 
chlor’ide they only proceed to a slight extent. 
In the typical case the salts are foiined in situ, 
but it not uncommonly hajrpens that additional 
soluble matter is brought down from higher 
land by seepage water*. 

The distrioution of the alkali in the soil is a 
vitally important matter, and is closely con¬ 
nected with the movements of the soil moisture. 
Much evaporation from the surface of the soil 
causes the salts to travel upwards, and soon kills 
the vegetation; where evaporation is checked 
the salts are more widely aisti'ibuted, or occur 
at lower depths, and have less effect. Water 
lying in the ground and evaporating at the 
surface is particularly harmful: it dissolves out 
the salts n’om a considerable bulk of soil, and 
concentrates them in the upper layers. Irriga¬ 


tion is a necessity in these regions, but irrigation 
badly carried out, with leaky ditches, excess of 
water, and no under-drainage, has been re¬ 
sponsible for an enormous amount of damage in 
the United States, in Kgypt, and elsewhere. It 
is now clearly recognized that iri-igation and 
drainage must go together (see Scott-Moncrieff, 
Brit. Assoc. Rqrorts, 1905, and also Major Han- 
biiry Brown’s Reports on Irrigation in Egypt). 

Land prone to alkali may be kept productive 
I by suitable management. During the di*y season 
evaporation must be checked by constant cul¬ 
tivation, irrigation water only used sjmringly, 
and drainage introduced. At the end of the 
season the top layer of soil, which contains an 
enormous aineunt of the salts, may bo scraped 
off', or else buried some distance below the sur¬ 
face by tr enching. Sodium and potassium car¬ 
bonates are the only substances directly injurious 
to jjiarits, and they ar e dccom[)osed by gypsum 
to form sulphates, which are harmful only in 
<‘xees.s, and calcium caibonate, which is bene¬ 
ficial to the plant, and helps it to overcome the 
effect of excessive saline matter. Hilgaid has 
sliown that the change is rever sed if much cai - 
bonio acid is present; thoi'ongh aeration of the 
soil is ther efore necessary. In absence of sodium 
car-bonate, dressings of gypsum arc of no use. 
Only suitable cr*o]js shoidd be grown. Plants 
vary greatly in their* sensitiveness to alkali. 
Oiease-woocl (^Sarcobatus), the Austi*alian salt¬ 
bush {Atriplex stnuibaernta), alkali grass (Dis- 
tichlis), and tire Chiliarr Modiola provumhens avta 
extremely tolerant; while sunflower, lucerne, 
melilot, Hoi’ghum, millet, I’ye grass, tussock, 
olives, date palms, almond, and sycamore all 
I stand a good deal. Cereals will tolerate about 
■ *1 per cent of sodium car bonate, ‘25 per cent of 
' soaium clrloiide, *5 per cent of sodium sulphate 
i on a sandy soil, but less on clay. Beets stand 
more; but clover, beair.s, &c., are very sensitive. 

Alkali land may be r eclaimed by first treating 
! with gypsum if sodium carboirate is pr*eserit, then 
nnderdraining and flooding to wash out excess 
' of soluble matter*. This method is said to have 
I given wonderful results in the ITnited States 
I (see Hilgai*d, Soils, p. 455), and the reclaimed 
I land is vcr*y fertile. [e. j. r.] 

I (Tyj)sum, in heavy dressings, has been success¬ 
fully employed in the l•eclamation of black alkali 
lands in Amer ica. Hilgard has shown that when 
it is added to a soil containing alkaline carbon¬ 
ates a favourable I’eaction takes place, under 
conditions of good aemtion. Tire alkaline car¬ 
bonates are converted intr) the coi*i*esponding 
I and comiraratively harmless sulpliates, and at 
the same time th(‘ useful ingredient cai'bonate 
of lime is pi*()duced. 

On the other hand, if excess of carbon dioxide 
or of supercarbonates is present in the soil, the 
conditions are favourable for the reverse re¬ 
action, and the addition of gypsum does no good 
at all. These reactions indicate that whenever 
gypsum is added to the land, aeration should be 
promoted by dr ainage, if necessary, and by good 
cultivation. The gypsum treatment does not 
beneficially afiect white alkali soils, nor is it 
even, in the case of black alkali, a complete 
remedy. Hilgard, to whose researches we owe 
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most of our knowledge of alkali soils, advocates 
flooding with irrigation water in connection with 
thorough under-drainage as the best treatment 
for alkali conditions. [o. a. j. c.] 

Alkanet, a name given to two species of 
plants of the natuial order Boraginaceie. The 
Common Alkanet {Anchusa officinalis) is found 
in a few localities in Britain, clnefly on the 
east coast of England, Foi* the Evergreen 
Alkanet see Anchusa. 

Alliaria- —Oonimon Alliaria or Garlic Mus¬ 
tard is a Cruciferous plant associated with the 
genus Sisymbrium. See Sisymbrium. 

Allium. —A genus of Liliaceous plants com¬ 
prising garlic, the onion, leek, shallot. See 
(tARLIC. 

Allotments. —An allotment for statistical 
returns has been taken by the Board of Agri¬ 
culture as a plot of land not exceeding I ac., and 
this was the definition given in the Allotments 
Act of 1887 and in the Allotments (Scotland) 
Act, 1892. But the Local Governiiieiit Act of 
1894 authorized the letting of ‘an allotment or 
allotments ’ up to the area of 4 ac. to t»ne person, 
while the Small Holdings and Allotments Act 
of 1907 definitely extends the limit of an allot¬ 
ment to 5 ac. The distinction between allot¬ 
ments and small holdings, therehne, has been 
obliterated, at any rate as fai* as England and 
Wales are corujerned. County Councils will let 
plots of 1 a(r. to 5 ac. as small holdings, and 
rarish Councils will let them as allotments. No 
I'eturn of the number of allotments n<»t exceed¬ 
ing 1 ac. has been obtained since 1895, when it | 
was put at 579,133 for Great Britain. This nuni- 
>»er was greater by 124,128 than it was in 1890, 
showing an average increase of 24,825 per an¬ 
num. If it might be assumed that there has 
lieen an equal annual imuease in the last twelve 
years, the present number of allotments not ex- 
(?eeding J ac. in (xreat Bi itaiii would amount to 
877,033. In 1900 the number of holdings over 
1 ac. and not over 5 ac. was 109,749, w'hich, 
added to the smaller allotments, would make 
a total of 986,782. It is doubtful, however, 
whether the increase in allotments of 1 ac. oi* 
less has continued since 1895 on the scale indi¬ 
cated between 18f)0 and 1895, and it is quite 
time for a fresh letiirn to show the present 
total, which is only a mattei’ of conjecture. 
The distribution of alh)tments not over 1 ac. 
in 1895 differed greatly in the main divisions 
and counties of Great Britiiin in prt)portion to 
total agi icultural areas. In Scotland there were 
only 9237, as compared with 13,274 for AVales 
and 556,622 for England, while the county fig¬ 
ures were equally disproportionate. 

Evidence obtained in I'ccent public enquiries 
bearing upon the subject is to the effect that the 
supply of allotments is equal to the demand in 
most parts of England. In some counties oi- 
districts, however, this is not the case, and in 
many more it is true only because the demand 
lias been restricted by unfavourable conditions, 
such as high rents, inconvenient situation, or 
unsuitable soil. Apart from these drawbacks, 
moreover, the demand for allotments is in¬ 
fluenced by various circumstances. As they 
are usually cultivated by men who work regu¬ 


larly for wages, with or without the help of 
their families, the demand for them, particu¬ 
larly among agricultural workmen, is less where 
the proportion of ploughmen and attendants 
upon live stock is large than where it is com- 
mratively small, because such men have very 
little sjmre time before or after their daily 
hours of employment for hire. The demand is 
also less where men are boarded in farmhouses 
or bothies than where they live in cottages and 
board themselves; and it is also found that those 
who esirn comparativelv high wages are less 
desirous of allotments tlian men who are badly 
jKiid. These considerations explain, at least 
jMirtly, why the number of allotments in propor¬ 
tion to the total agricultuiul area or the popula¬ 
tion is much smaller in Scotland than in England. 

Some yeais ago the pi'oportions of allotments 
in different counties to the population varied so 
enormously that in a comparison of only six 
the ratio of detached all ‘iiients to the total 
number of people of all ages ranged from 1 to 
9’7 to 1 to 80-7. The allotments were exclusive 
of garden allotments attached to cottages and 
ordinary cottage gardens. Probably the differ¬ 
ences are smaller now, tliough they weie gieat 
when the last official return of the number of 
allotments was issued, in 1895. It is hardly 
necessary to state that wlnu’c cottage gardens 
are large or of fair size the demand for allot¬ 
ments is comparatively small. The general 
opinion among men of experience is that it is 
not profitable for a workman to take in hand 
more land than he (tan manage, with the help 
of his family, without losing wage-earning time. 
The limit depends upon whether the land is 
arable or in grass; but plots called allotments 
hitherto have been aralde almost exclusively, 
for those which are in glass are named either 
cow plots or small holdings. Whereas a man 
working regularly for wages cannot attend pro¬ 
perly to more than a quarter of an acre of arable 
land ill his spare time, or half an acre with the 
help of able-bodied members of his family, he 
can manage 3 to 5 ac. of grass land without 
losing any considerable time from his regular 
employment. It is true that, in lural districts, 
there arc many allotments of an acre oi* more; 
but these are partly cultivated by horse labour, 
and their holders have to get leave of absence 
from their regular employment for a few days 
occasionally. 

A large proportion of the allotments in Great 
Britain is that of those which are to be found in 
the neighbourhood of towns. These small plots 
of land are I’eally needed more by town work¬ 
men than by agricultural labourers, as few of 
the former have gardens of any considei-able 
size, if any at all, while the latter usually have 
ground enough attached to their cottages for 
growing the v€igetables they require. There 
are, however, numerous exceptions, as not a 
few houses in some country villages are devoid 
of gardens, or of any giound more extensive 
than a small baijkyard. Single men, too, who 
are only lodgers, often take allotments, in order 
to grow vegetables, fruit, or flowers for sale. 

As a rule, the crops grown on allotments are 
mainly those of culinary vegetables, though straw- 
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berries, bush fruits, and flowers are ^rown to a 
limited extent. It is seldom that fruit trees are 
planted in allotments. In many instances land- 
owners or allotment associations prohibit such 
planting, and where this is not the case occupiers 
are deterred from planting trees by several ob¬ 
jections. In the first place, an allotment holder 
is often a workman who may be in one place 
to-day and in another a year hence. Secondly, 
there is not sufficient security for money in¬ 
vested in fruit trees and their rearine, and, 
if there were, it is not desirable to have a 
heavy sum in tenant right on a plot of land 
which a man may take for only a year. There 
is also to consider the great risk of having fruit 
stolen, if it is grown where many people, in¬ 
cluding children, have access to it, as they 
have in a field divided into allotments. A 
man who desires to grow fruit sliould take a 
small holding, separate from other holdings, 
either purchasing it or hiring it under the 
Market Gardeners’ Compensation Act. Very 
few landowners hitherto liave been willing to 
let land under that Act, because it would have 
rendered them liable to an indefinitely large 
amount of comnensation to an outgoing tenant. 
In England ana Wales, however, under the now 
Small Holdings and Allotments Act, occupiers 
under the County or Parish (’ouncils will be en- 
titled to claim compensation under the Act for 
any improvements to wdiich it relates, unless 
specially prohibited from making such improve¬ 
ments, and even then entitled to appeal to the 
Board of Agriculture to overrule the prohibition. 
In the Evesham district many a man has stai'ted 
as a fruit grower by hiring and i)lanting a single 
acre of land; but then the Evesham custom 
entitles a tenant to sell his tenant right to his 
successor, so that he has complete liberty in 
making improvements, and the best possible 
security, without rendering his landlord liable 
to anything. 

The rents of allotments vary greatly. On 
most of the large estates they are low or mod¬ 
erate in the rural districts, usually from 20s. to 
40«. per acre, including rates. But near towns, 
or even close to some villages, they are very 
high, often from £4 to ^*8 per acre. Land 
near towns is usually let by the perch, and 
the rates per acre are worked out at the perch 
rates. Many of these urban allotments are 
only 10 to 20 ps. in extent, and there are 
laces where land is absurdly let by the hun- 
red s(maie yards, as in some jiarts of the 
Midlands of England, and where that areji, 
barely ^ ac., constitutes an allotment. The 
land near towns is what is called ‘accommoda¬ 
tion land , and it commands high rents even if 
let in considerable quantities; but it should be 
the property of municipalities, instead of that of 
speculative holdei’s, in order that it may be let 
on moderate terms for allotments or sold on like 
terms for building purposes. The demand for 
allotments is often checked by the highness of 
the rents demanded, or they are tried at such 
rents, and afterwards given up as unremuner- 
ative. Instances of land near country villages, 
belonging to small owners, rented at the rate of 
^3 or even £4 per acre are to be found. In 


other cases the field devoted to allotments near 
a village is one of stiff clay, which is quite un¬ 
suitable to spade husbandry. 

Owners of allotments in many districts com¬ 
plain of loss of rent and of plots being thrown 
on their hands in a foul and exhausted condition. 
.But in the great majority of instances allotments 
of suitable land are well cultivated, and rents 
are paid punctually. Unless a man has a family 
to provide for, however, an allotment in a rural 
district is often found unprofitable, if the ordi¬ 
nary rate of wages be charged for the time spent 
in working it. In such a district there is very 
little demand, as a rule, for vegetables, as nearly 
every householder grows them. But within a 
few miles of a large town there are always 
higglers who will buy the surplus produce of 
an allotment holder to sell again. Instances 
of allotment holders making handsome returns 
from a few perches of land are not uncommon. 
On the other hand, some holders declare that 
they could buy the produce of their land more 
cheaply than tliey can grow it. This statement 
involves a charge for the time spent in producing 
the crops, whei eas one of the great advantages 
of an allotment is that its produce is obtained 
by labour in hours which would not otherwise 
yield any return, and which, moreover, would 
too often be passed in spending money in the 
public-house. Still, it is not every man who, 
after a day’s work on a farm, is disposed to 
work for two or three hours on an allotment, 
so that there is no reason to be surprised at 
finding that the demand for allotments is fre¬ 
quently small wheie wages are comparatively 

The great multiplication of allotments that 
has Uiken place since the Allotments Act of 
1887 was passed has gone far towards spoiling 
the trade of the market gardener, who has lost 
the custom, not only of allotment holders, but 
also of housekeepers to whom the surplus of such 
holders is sold. Simultaneously the practice of 
growing culinary vegetcibles of certain kinds 
oil large farms has increased, so that several 
causes nave combined to reduce the usual prices 
of vegetables. While this tells against the 
making of much money profit off" allotments, it 
is actually advantageous to the families of these 
small cultivators, who are well supplied with 
certain nutritious vegebibles which they would 
not have if these had to be purchased. Tliat 
is to say, the reduced temptation to sell in¬ 
creases the home consumption. From what¬ 
ever point of view a supply of allotments 
equal to the demand for them is regarded, 
then, it is seen to be highly desirable. 

In some pai'ts of the country co-operative 
allotment associations have been formed, which 
are valuable in more ways than one. They help 
their members to obtain requisites at low rates, 
and in some crises to sell the produce of the land, 
while they also stimulate emulation in good cul¬ 
tivation, especially w^hen they hold annual exhi¬ 
bitions at which prizes are offered; and they are 
further useful in the imposition of regulations 
which prevent causes of dispute among the allot¬ 
ment holders, or settle disputes by arbitration 
when they occur. 
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Allotments were very numerous in many parts 
of England long before the Allotments Act of 
1887 was jmssed. That measure, indeed, had 
comparatively little direct efi'ect; but it stimu- 
latea private action in the providing of land for 
allotments to a considerable extent. In 1890, 
however, it was deemed desirable to pass an 
amending Act, providing for action by County 
Councils in cases of appeals against the inaction 
of sanitary authorities, up to that time the ad¬ 
ministrators of the Act, aided by parish allot¬ 
ment managers. The Local Government Act of 
1894, which created District and Pai-ish Councils, 
transferred the powers of the sjinitary authori¬ 
ties to the District (Councils, and empowered 
Parish Councils to hire land for allotments by 
voluntary agreement, or, if necessary, to pur¬ 
chase or hire it compulsorily through the agency 
of the County Councils. The Small Holdings 
and Allotments Act of 1907 transferred the 
powers of the District (councils as to allot¬ 
ments to the Parish ('ouncils. 

It was not until 1892 tliat the Allotments 
Act for Scotland, similar to the English Act of j 
1887, excej)t as to the administrative authori¬ 
ties, was passed. The local authorities for its 
administration were the Town Councils or Police 
Commissioners of burghs, and the C^ounty Coun¬ 
cils in the rural districts, aided by allotment 
managers. The Local Government (Scotland) 
Act of 1894 transferred the powers of allot¬ 
ment managers to Parish (Councils, and con¬ 
ferred upon the latter the same powers r>f 
ac(pjiring land for allotments as were given 
by the corresponding measiu’e for England. 
Like the English Act, too, it extended the 
limit of area which could be let as an allot¬ 
ment or allotments to one peison from 1 ac. 
to 4 ac. No measure conesponding to the 
English Small Holdings and Allotments Act 
of 1907 has been j)assed f(jr Scotland. 

[w. E. B.] 

Alloy.- —Metals in the pure state, e,^. iron, 
lead, tin, aluminium, t&c., although clilfering 
widely among themselves in ])hysical ]>ropertie.s, 
do not afford anything like the complete range 
of qualities demanded for application to modern 
industrial processes. This end is obtained by 
fusing these metals together in varying combina¬ 
tions and proportions, the result being an alloy 
of the metals employed. Every alloy may, in 
fact, be regarded as a new metal, since it gener¬ 
ally possesses properties entirely different from 
those of the metiils of which it is composed. 
Some metals mix in all proportions, some only 
in certain definite proportions, and some refuse 
to combine in a homogeneous whole, but remain 
as a conglomerate mass of visibly distinct metals. 
Brass, pewter, tin metal, solder, type metal are 
examples of alloys. The following table shows 
the different proportions in which the thi’ee 
common metals, copper, zinc, and tin, have been 
united as alloys for different purposes:— 

Cu. Zn. Bn. 

Metal for frictional parts of locomotives 

(very hard). 87 5 8 

Pistons of locomotives . 88 9 3 

Cross heads of connecting rods . 82 2 16 

Cylinders of pumps . 88 2 10 


Allspice. —Allspice or Pimenta is the dried 
and ground berries of the Allspice tree. The 
taste is supposed to combine in itself the mixed 
flavours or clove, nutmeg, and cinnamon, hence 
the name Allspice. The trees wliich bear these 
aromatic berries are handsome evergreens, often 
30 feet high, natives of the West Indies and 
South America. Botanically they belong to 
the Myrtle family, Myrtacea*, and the technical 
name is Eugenia Pimento^ De Cand. In Jamaica, 
on the hills, the tree is cultivated extensively 
for the sake of its aromatic fruits, and hence 
the spice is sometimes called Jamaica pepper. 
A single tree has been known to yield 150 lb. of 
raw berries, which is equivalent to 100 lb. of the 
dried spice. The Allspice has been introduced 
into Southern India with complete success. 

[a. n. m‘a.] 

Alluvium and Alluvial Soils.— The 

term atliivium covers all material laid down 
along the course of a river, through the dropping 
of solid pai ticles previously carried forward by 
the stream. Wherever the form of the ground 
])romotes a sufficient slackening of the flow an 
alluvial deposit will occur, and this is likely to 
stretch out seaward or lakeward, and at the 
same time to spread backward up the valley, as 
the waters become more and more checked by 
the obsti uction. The seaward or lakeward por¬ 
tion of the deposit forms the delta ; the land¬ 
ward portion, between the valley walls, forms 
the alluvial JlaL 

The level surface of alluvium is often in 
marked contrast with the steep bounding walls 
on either imnd, which lepresent the sides of a 
former ravine now choked and filled. In the 
]>resent flat itself the river is seen to have a 
sinuous and shifting course. In its bends the 
stream cuts away the loose material on its con¬ 
cave bank, and a pebbly or sandy deposit is left 
on the opposite or convex bank. When some 
trifling olwtacle lias once started a curve in the 
stream coui’se, this curve tends to become more 
and more emphasized. Hence, as the river 
moves from end to end of the alluvial flat, it 
swings this way and that in curves of increasing 
magnitude, until a very biief canal may suffice 
to connect two adjacent portions of the stream, 
and so <nit off a mile or two of channel. Some¬ 
times the stream thus shortens its own courae 
for a while, and the deserted loop is left behind, 
to dry up finally, after passing through the phase 
of an elongated salt marsh. Such abandoned 
loops may often be seen on looking down from 
the hillside into the alluvial flat, and are common 
on a bold scale in the flood-plains of the Tisza 
and the Sava in Hungary ana Croatia. The de- 

E osit of alluvium, though now and then assisted 
y geneml flooding, is thus being added to in 
various portions of the flat, and the wandering 
of the stream spreads it out with a veiy fair 
depee of uniformity. The lands along the 
valley walls reouire to be protected from the 
movements of the river, and the peasantry in 
mountain areas often unite to ‘ correct ^ the flow 
of the water, and thus reclaim a part of the 
alluvium. At other places, where floods are 
frequent, such a task is impossible, and the 
alluvium is used as a rough pasture ground for 
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cattle, which feed amid the wastes of sliifting 
stones. 

Elevation of the land has in many places given 
new activity to a stream, which now cuts deeply 
into its alluvium, and exposes handsome sections 
of gravel, clay, and sand, illustrating the history 
of the deposit. Where, by local changes of level, 
or of climate, or in the nature of the material 


supplied to the upper reaches of the stieam, 
alluvial deposition is at one time promoted, at 
another time altogether checked, a stream will 
cut into its flat, then choke up this channel, and 
then perhaps begin to cut a new groove in the 
latest alluvium. A series of rii'er terraces^ may 
thu.s arise, the highest of which, appealing as a 
bench of gravel running along the hillside, will 
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Map showing Alluvium and small Side Delta Map showing Alluvium (d tlic Ticino, and Side Delta of 

at the head of Loch Dong, Scotland. (Reproduced the Maggia. for comparison with adjoining fig. (From 

from the Ordnance Survey Alap, by permission.) the Swiss Government Survey.) 


be the oldest. Of course, the complete rechoking 
of the valley, up to or beyond the level of its 
first alluvium, may obliterate certain ])hascs of 
its history. 

Alluvial flats are not confined to the lower 
couises of sticains, since differences of hardness 
in the rocks and consequent differences of slope 
in the valley floor may promote here a gorge, 


here a deposit where the stream moves slowly. 
Lakes may even be silted up and represented by 
alluvium. Few things are more attractive as 
one descends a long valley tluin this contrast of 
green alluvial flats, seized on by the farmer, and 
the grim goi ges between them, where the sti eam 
is still engaged in excav ation. 

Tlie simplest type of alluvial deposit is seen 



Section across valley partially choked with Alluvium, in which the river is again excavating a ravine. Traces 
of two previous iiitlllings of Alluvium, in the form of River Terraces, are seen higher up on the valley walls. 


in the cone of detritus thrown out where a side 
torrent enters on a main valley floor. An allu¬ 
vial flat is in reality a long alluvial cone. A 
delta is formed by the thin extending edge of 
such a cone, or of a series of such cones. 

The materials of tlie alluvial deposit are thus 
immensely varied. The fine mud laid dow^n 
when a flood subsides to-day may have as a 
subsoil a layer of sand, formed at a time when 
the waters could carry heavier material. But, 


on the whole, a sifting of the alluvium occuis, 
whereby the coarser types remain up stream, 
and the liner types become spread out seaward 
or lakeward. Gravels thus tend to gather near 
the highlands, while sands and mud flats mark 
the tidal reaches. Similarly where the stream is 
actually flowing, gravels accumulate along the 
banks, while the alluvial soil farther away from 
the stream, deposited in part from flooding, may 
be characterized by loams and clays. The fact 
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that salt water (see art. Flocculation) promotes 
a coagulation of the fine material into coarser 
composite gmins prevents the alluvium from 
spreading very fai* fiom land. 

The (muvial soUs^ from the fact that their 
materials may be derived first-hand from the 
rocks of some adjacent higliland, have at times 
a certain freshness, and in such cases the con¬ 
stituent mineral particles are not sufficiently 
altered for their chemical constitution to have 
much bearing on the fertility of the soil. But 
in the majority of districts they lepiesent the 
down-washing of soils that have already formed 
on higher levels, and the admixture of material 
from different sources is in itself of service to 
the farmer. The textuie of the soil, as shown 
by mechanical analysis, may of course vary 
greatly in difierent portions of the valley, and 
in difierent terraces of the same hillside; but 
in any one sample of the alluvial soil there is 
found to be a marked uniformity of grain. Al¬ 
luvial soils ai*e, indeed, almost unique in this 
lespect, owing to the natuial separating action 
of the waters, which ai’e the essential agents in 
their accumulation. They comprise, theiefore, 
soils of such variable character as gravels, sands, 
loams, and clays. The gravels and .s^lnds consti¬ 
tute rather poor soils, capable generally, on ac¬ 
count of the varied materials of which they are 
composed, of giving good crops of suitable kinds j 
in seasons of abundant rainfall, but liable to j 
suffer severely from drought. The alluvial 
loams and clays, on the other hand, if of suf¬ 
ficient depth, form the very best and most fer¬ 
tile soils of Britain. Sometimes, and especially 
along the higher sti etches of rivers, they are too 
shallow, and the crops on them are liable to fail 
in dry seasons. But where their depth is suf¬ 
ficient they form the r ichest and finest soils, 
especially whei'e, in the delta I'cgion, they have 
been formed by a combined deposit from river 
and from tidal waters, and have been enriched 
by the abundance of organic material—foraini- 
niferal shells, &c., in the latter-. Many tracts of 
alluvial soils are low'-lying and difficult to drain, 
but the excess of moisture which makes them 
unsuitable for arable cultivation renders them 
exceedingly productive of grass, and they there¬ 
fore yield some of our most valuable pastures. 
Where they can be efficiently drained they for-m 
the very best arable soils, and alluvial loaiirs ar-e 
adapted for the cultivation of all cr-ops and reach 
the highest level of productiveness. The rents 
of alluviunrs ar*e on the aver age higher than those 
of any other class of soils, and frequently have 
run from to £b per acre, while the yields of 
the leading crops iiray be as much as from 50 to 
80 per cent higher than that of the whole country. 
Alluvial soils are of wide occurrence, being found 
in patches or tracts along the banks atrd at the 
mouth of every river, and all round the lower- 
parts of our coast line, especially whei-e sea and 
river have met. The largest deposits in our 
islands have occurred on the east coast, whei-e 
are to be found the great ai-ea of 1700 sq. miles 
on the Wash and at the mouth of the Humber; 
the famous soils of the Carse of Gowrie, on the 
banks of the Tay, formed by the washings from 
Devonian and Highland rocks; and the hardly 


less valuable clays of the Carses of Stirling and 
the Forth. Throughout the northern English 
counties, especially York and Lincoln, are great 
tracts of valuable alluviums lying along the 
banks of the Derwent, the Ouse, and the Trent, 
and covering also great parts of the vale of York. 
Further extensive areas lie along the banks of 
the Thames, and constitute the Bomney Marsh 
of Kent, famed for its large white sheep breed, 
j On the west coast the most extensive alluviums 
! are to be found on the banks of the Severn, 

! round Bristol and Gloucester, and in Somerset, 

I where alluvial soils form the finest grazing lands 
I of England. On the Kibble in Lancashire, and 
: south of Lough Neagh in Ireland, are also large 
i tracts of productive and valuable alluvial soils. 

! See also arts, on Rotations, Farming, System" 

' OF, Waiu'ino, &c. [o. a. j. c.] 

I [r. p. w.] 

j Almanac. — An almanac is essentially a 
yearly publication, which, in iiddition to a 
calendai- of the days, weeks, and months of the 
j year, usually provides information relative to 
the various astronomical phenomena, e.g. the 
rising and setting of the sun, the phases of the 
moon, eclipses of the sun and moon, the times 
of high watei* at particular ports, &c. The al¬ 
manac may also convey information of a special 
character, according to the s])ecial class for which 
it is intended. Among almanacs of outstanding 
importance may be mentioned the Nautical Al- 
1 manac, Oliver & Boyd’s New Edinburgh Almanac, 
i Thom’s Irish Almanac, Whitaker’s Almanac, 
Financial Reform, Church and University, 
Hazell’s Annual. The Nautical Almanac is 
designed especially to supply information re¬ 
lative to the positions of the princiiml heavenly 
bodies at short intervals of time, from which 
data navigators are enabled to determine their 
geographical position. Oliver & Boyd’s, Thom’s, 
and Whitaker’s supply information of a general 
statistical (jharacter. 

Numerous agricultural almanacs and annuals 
i are now published in this country, all supply- 
1 ing, in a greiiter or less degree, information of 
; (considerable value to farmers and others con¬ 
nected with the agricultural industry. The 
i following list, though not complete, indicates 
i the main sources from which these are obtain- 
, able:— 

■ Agricultural Annual and Mark Lane Express 
1 Almanac (Dec., 1.9.; W. A. May, 3 Wellington 
I Street, Strand, London, W.t’.). Agricultural 
(’hi-onicle Diary (Dec., 3«. (kf.; F. W. Bridges, 
119 Finsbury Bavement, London, E.C.). Annual 
Report of the Irish Agricultural Organization 
Society (June, la. 3d.; the Society, 22 Lincoln 
Place, Dublin). Farm and Home Year-Book 
(Dec., Is.; W. Robinson, 17 Furnival Street, 
Ijondon, E.C.). Farmer and Stock-breeder Year- 
Book (Dec., is.; Macdonald & Martin, 6 Essex 
Street, Stiand, London, W.C.). Journal of the 
British Dairy Farmers’ Association (Dec., Is.; 
12 Hanover Square, London, W.). Journal of 
the Royal Agricultural Society of England (Jan., 
10s.; J. Murray, 50a Albemarle Street, London, 
W.). Live Stock Journal Almanac (Dec., Is. 
and 2s.; Vinton & Co., Ltd., 8 Bream’s Build¬ 
ings, London, E.C.). North British Agricul- 
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turist Calendar (Dec., Gd .; C. & R Anderaon, 
377 High Street, Edinburgh). Peat’s Farmers’ 
Diary (Jan., Is. 3d. and 5«.; Simpkin & Co., 
Ltd., Stationers’ Hall Court, London, E.C.). 
Purdon’s Irisli Farmers’ and Gardeners’ Al¬ 
manac (Jan., 1«.; Official Guide, Ltd., 23 Bache- 
loi’’s Walk, Dublin). Scottish Farmer Album 
and Farming World Year-Book (Dec., Gd. and 
Is.; The Scottish Agricultural Publishing Co., 
Ltd., 93 Hope Street, Glasgow). Transactions | 
of the English Arboricultural Society (Dec., 
2s. 6c^.; J. Davidson, Haydon-Bridge-on-Tyne). 
Transactions of the Highland and Agricultural 
Society of Scotland (iri-egular, 5s.; W. Blackwood 
& Sons, 45 George Street, Edinburgh). Vin¬ 
ton’s Agricultural Almanac (Dec., G(^. and Is. Gd.; 
Vinton & Co., Ltd., 8 Bream’s Buildings, London, 
E.C.). [j. u.] 

Almond (Amyffdalus), a genus of trees of 
the drupaceous sub-ord. Aniygdaleae (nat. ord. 
Bosaceu'), which also comprises the other two 
genera of Peacli (Persica) and Prune {Prumts, 
including Plums, Apricots, and Cherries). It 
differs from both of these, however, thiough its 
drupe having a tough, leathery, grey-green peri¬ 
carp, which shrivels and finally opens tm the 
fruit ripening completely, and also in the long 
oval kernel alone being edible; whereas these 
other two genera, the Peach and the Prune, 
have each a thick, fleshy, edible and juicy peri¬ 
carp, while the kernel is of little or no use for 
edible purposes. Probably originally indigen¬ 
ous to the lower hills and the valleys of central 
and western Asia, the Almond tree has from 
time immemorial been cultivated throughout tlie 
warmer regions of southern Eui'ope, and is now 
found there growing freely in a wild condition, 
and attaining a height up to 20 or 30 ft.; while 
even in the colder climate of Britain and central 
Eui’ope it is largely grown for the ornamental 
effect of its beautiful whitish-pink to pale rose- 
coloured flower.s, wliich bloom freely in March 
and April before the flush of the foliage. But 
it seldom jiroduces edible fruit even in the 
warmer portions of southern England. Two 
varieties of the Almond genus are recognized, 
the Sweet (A. dulcis) and the Bitter {A. amara), 
but they offer no permanent botanical distinc¬ 
tions and often occur intei’mixed throughout 
any specific locality of growth. Most probably 
the sweet variety is the result of accidental 
variation perpetuated and improved by culti¬ 
vation, while the bitter is a more or less par¬ 
tial throwing-back to the original wild condi¬ 
tion. Most of the Sweet Almonds imported 
into Britain come fi’om southern Europe, the 
Levant, and California, the finest being the 
so-called ‘Jordan Almonds’ of Malaga, and the 
Broad Almonds of Valencia; while most of the 
Bitter Almonds come from w’estern Morocco. 
Both varieties may vary greatly as to their 
rhells, some being thin and brittle, and others 
thick and sometimes intensely hard, but the 
common Sweet Almond in general cultivation 
has a thick, hard shell. Although only the 
sweet kind is used for dessert, both are em¬ 
ployed for expressing from the seeds a fatty or 
greasy fixed oil, to the extent of about 50 lb. 
per cwt. (or over 40 per cent). Consisting al¬ 


most entirely of triolein, a compound of gly¬ 
cerine wdth oleic acid, this oil is at first odour¬ 
less and of a turbid, milky appearance, and has 
a mild, nutty flavour; but this becomes clear, 
light, and yellow as the impurities settle at the 
bottom, and soon tuins rancid by exj^osure to 
the air. When obttiined from Sweet Almonds 
this fixed oil has an agreeable taste and is very 
nutritioiLs, and is used in confectionery, and 
medicinally as an emulsion to allay cough ; that 
obtained from Bitter Almonds is largely used 
by perfumers. After this fixed oil has been 
expressed from Bittei* Almonds, the cake left 
is further treated for the extiaction of an essen¬ 
tial ‘oil of bitter almonds’, obtainable from the 
A. aviara only, and largely used in medicine, 
cookery, and confectionery. This essential oil 
is not found in a simple form in the crushed 
cake, which contains (along wdth other matters) 
amygdalin and emulsin or synaptase. When 
water is added to the bruised cake, the emulsin 
j C()iii{)osing the vegetable albumen acts as a fer- 
j ment on the amygdalin, and within twenty-four 
hours entirely decomposes it into volatile oil of 
bitter almonds, prussic acid, grape sugar, formic 
acid, and water. [j. n.] 

Almond, Fungoid Diseases ofl— Most 
of the fungi recoided as jiaiasites on the Almond 
occur also on Peach, Apricot, or Cheriy, which 
may be referred to. 

Ain us. See Alder. 

Aloe {Ald6\ a genus of plants of the sub-ord. 
Aloinea*, nat. ord. Liliacea*. It comprises about 
200 siiecies, over four-fifths of which are indi¬ 
genous to Soutli Africa and Socotra, although 
those of commercial value are now cultivated 
in all tropical and sub-tropical countiies. The 
Aloes have stems varying up to about 30 ft. high, 
and bear thick, spiny, succulent leaves, whose 
sun-dried inspissated juice forms the valuable 
medicinal drug known as ‘bitter aloes’. The 
leaves of several specie.s, and especially of the 
A. vera of Barbados, also yield a good fibre, 
u.sed for cordage and weaving by the negroes of 
Jamaica and Western Africa; but this product is 
dift’erent from, and of much less commercial im¬ 
portance than, the ‘American Aloe fibre ’ produced 
by the Agave (see Agave). The value of the 
bitter drug depends not only upon the natui*e of 
the soil and climate, and the sjiecific jieculiarity 
of the plant cultivated, but also ujion the care 
bestowed on its cultivation and prejmration, 
and also ujion the age of the leaves, and the 
season and the time of cutting. The medicinal 
value of bitter aloes was known to the Greeks 
in the 4th century n.c., and the Greek occupa¬ 
tion of So(;otra is said by the Arabian historian 
Edrisi to have lieen due to Aristotle’s persuading 
Alexander to thus secure the monopoly of pure 
supplies of the drug. Till the 10th century 
Socoti’a remained the only source of supply to 
Europe, but about then aloe cultivation seems 
to have spread to other portions of the tropics, 
and now the di‘ug is largely produced in many 
other parts of the wodd. It was probably 
known in Britain during the 10th century, as 
it is said to have been recommended to Alfred 
the Great by the Patriarch of Jerusalem, though 
it was not until the 17th century that a direct 
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trade in it was opened between Socotra and Alopecurus. —This genus of grasses be- 
Britain. longs to the division of the order in which the 

The four chief varieties sold in Britain are spikelets are one-flowered 
known commercially as; (1) Socotrine Aloes, the and the ear is a cylindrical 
kind originally introduced, yielded chiefly by spike (or more accurately 
J. Perryi\ (2) Barbados Aloes, chiefly from a cylindrical spike-like 
A. vera, first imported in 1693; (3) Cape Aloes | panicle). Its peculiar 
(1780); and (4) Natal Aloes (1870), from A. j character among such 
socotrina and seveiul othoi’ species. Though i plants is to have a pair 
varying in degree as to their s|iecific medicinal | of very sharp-pointed 
effect, all varieties have much the same sickly I glumes eom})ressea side- 
odour, due to a volatile oil, and also a bitter, un- ! ways, and a single pale 
pleasant taste; and all are stomachic and tonic bearing an awn oi* beard 
in small quantities, but purgative and cathartic at the back. The upper 
in larger doses, whether used as pills, tinctures, jmle present in otnci- 

grasses is absent in this 

c;ise. A. pratenaiti (Meadow Spikeletof AlopecMvii^ 
F'oxtail), a fibrous-rooted, pratemiH 

broad-leaved peren nial, 

producing straw from 2 to 3 ft. long. The 
car is about 2 in. long, blunt-i)ointcd, cylin¬ 
drical, and covered with silky hairs. TIic 
glumes are of equal length; the jmle is of 
the .siune length as the glumes and much 
shorter than the projecting awn. Foxtail is 
found naturally in rich, moist pastures, where 
it forms an important part of the herbage, 
gi’owiiig early and proclucing a considerable 
aftermath. It does not thrive in dry soils, and 
yet it is one of those grasses wliich beiir most 
readily a high summer heat without burning, 
on which account it is much valued in France. 
The shoots of Meadow Foxtail are easily l ecog- 
nized—the underground l)ase of the shoot is 
violet-coloured, and the leaf blades are broad, 
with flat ribs. 

Meadow Foxtail is a permanent pastxire-grass 
with large and broad leaf-blades, and in mix¬ 
tures on heavy land one of the most valuable, 
not only on account of the earliness and the 
abundance of its leafy produce, but from its 
i*apid reproduction of herbage when continu- 
^ ously eaten or cut down, and from the avidity 

k\ 0 Q {Aloe Hocotnna) which it is sought after by all kinds of 

browsing stock. Since it requires three or four 
or extracts. Barbados Aloes are more power- ycai s after sowing before it attains to its fullest 
ful than Socotrine, and moie apt to produce productive powers, it is unsuitable for alternate 
griping pains. The active principles are due husbandry. As a hay grass it is usually con- 
to complex crystalline phenols, known as aloiiis sidered of secondary importance, from its yield- 
and forming a homologous series of compounds ing compaj ativcly few culnis or sterns, which are 
derived from anthracene (C,^ 11,„). Of these there overripe for cutting before the other glasses in 
are three varieties, distinguishable by chemi- the mixture are ready. Foxtail enters largely 
cal tests:—(1) Socaloin or Zanaloin (Cj^HmO;), j into the composition of all the richest old pas- 
in Socotrine and Zanzibar Aloes; (2) Natalolii ! tuies in Britain; it occurs most abundantly at 
(Ci^HjgO;), in Natal Aloes; and (3) Barbaloin | low altitudes on deep rich soils of medium or 
(Ci 7 H 2 ()Oj), in Barbados Aloes. The plants are ; strongish texture, when neither subjected to 
easily cultivated on dry poor soil. In Barbados, | oversaturation nor excessive drought. Under 
where cultivation is systematic, the plants arc j careful cultivatirin it accommodates itself to a 
set 6 in. apart in rows 1 to 1 j ft. wide, kept ' somewhat widei- lange of circumstances, thriv- 
carefully weeded and manured. They are kept ing under judicious irrigation, and bearing, as 
dwarfed, and the leaves (1 to 2 ft. long) are has been said, high summer heats without burn- 
cut annually in March and April, during the ing, a property which renders this grass deserv- 
heat of the day, and placed, cut end down- ing of the attention of the Australian colonists, 
wards, in V-shaped troughs to let the bitter If sown alone, which is seldom or never expe- 
juice exude from the vessels just below the epi- dient, 12 to 15 lb. of germinating seed would be 
dermis. Colourless at first, it soon oxidizes to requisite for an acre, but in mixtures 3 to 4 lb. 
a brownish colour. This natui’al outflow gives is generally sufficient to yield a proper propor- 
the best quality, and sun-drying is preferable tion of young plants. Alopecurus pratenaU 
to artificial inspissation. [j. n.] often be seen in bloom towards the end of 
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April, but it usually flowers in May, or early type of the Llama, and the Vicuna that of the 
in June, and ripens its seeds in June and the Aipax^a. Most modern naturalists, however, 
first week of July. incline to the belief that the Guanaco must be 

Alqpecurus agrestis (Field Foxtail, Black Fox- looked upon as the parent stock of both the 
tail, Black Grass) is an annual weed of no value, domestic breeds, a belief based upon Mr. O. 
but very common in meadows and on the sides Thomas’s statement that the cranial characters 
of fields in the south of England, though of the latter agree more closely with those of 
rarely found in Scotland, unless where intro- the Guanaco than with those of the Vienna. It 
duced among the seeds of Italian Rye Grass, or is cerUiinly the case that some Llamas, alike in 
where its seed has been substituted for that coloration, size, and in the shape of the skull, 
of Meadow Foxtail. Field Foxtail is readily closely resemble the Guanaco, and it must l:>e 
known by its stiaw being rough to the touch regarded as piobable that the Llama is a do- 
near the ear, by its having a slender taper- mesticated and modified form of that species, 
pointed ear, by the glumes having scarcely any . The Alpaca, on tlie ctuitrary, in the size, shape, 
silky hairs, and more especially by the extia and structure of its skull, shows so many points 
length of the awn. [j. l.] of resemblance to the Vicuna that it is almost 

[a. n. m‘a.] impossible to doubt the presence of at all events 
AlpaCAf Alpa.CO or Paco, one of the a strong strain of Vicuna blood in the Alpaca, 
two races of the Llama domesticated from time It is known that Llamas and Alpacas jpe mutu- 
inimemorial by the ancient inhabitants 
of Peru and Bolivia. The Llamas 
{Lama\ which, with the camels of the 
old woild, constitute a peculiar group 
of ruminant ungulates, are conlincd to 
the mountainous western parts of South 
America and to the colder legions of 
the southern portion of that continent. 

They are represented at the picsent 
tinie by four well-marked types, two of 
which are exemplified by domesticated 
breeds, aud two 1by easily definable wild 
specie.s, the Guanaco or Huaiiaco {Lama 
huanaeJms) and the Vicuiia {Lama ri- 
cugna). The (iuanaco, which ranges 
from Peru and Bolivia to 'IMerra del 
Fuego, stands about 40 in, at the 
shoulder, and is of yellowi.sh - brown 
colour, turning to white below and on 
tlie inside of the limbs. The lu^ad, face, 
and ears, however, which are covered 
with short and close hail*, arc smoky 
grey. The Vicuna, which does not 
appear to extend south of Bolivia, is 
a much smaller animal, standing only 
al)f)ut 30 in. high. Apart from this 
difference in size, the Vicuiia may lie 
distinguished at once from the Guanaco Alpaca pacnii) 

by having the head and face shorter 

and more sheep-like and yellow-brown, like ally fertile when crossed, and this is most likely 
the body, in colour. Both are lightly yet the explanation of the existence of intermediate 
strongly built animals, with the back arched forms uetween the two breeds, 
and tlie legs long. The domestic races, on the Before the introduction of horses and mules 
contrary, known as the Llama (Lama glama\ into South Ainei’ica, tlie Llama was the only 
strictly so-called, and the Alpaca {Lama pa^ios)^ beast of burden used by the Peruvians. The 
appear as a rule to stand lower on the legs Alpaca, however, was never apparently employed 
and to have the body longer and the back for this purpose, but was preserved and bred 
flatter. Like all domestic animals, they vary exclusively for its wool, from which blankets, 
in colour, the Llama being black, brown, white, cloths, and other articles were woven. The coat 
piebald or skewbald, and the Alpaca usually is extremely luxuriant, and often so long as 
black or white, black being the prevalent type, almost to sweep the ground. Like sheep the 
The Alpaca is a smaller animal than the Llama, Alp;icas were annually sheared; but, unlike 
and has the neck relatively longer, with the ears sheep, they do not naturally shed their wool, 
shorter, more rounded, and not so markedly iii- The wool is of two kinds, the under wool being 
curved at the tip. comparatively short and soft, and the oujber 

The origin of these domestic breeds is not as wool coarse and long. Cloth made from im- 
yet definitely settled. Some have considered ported Alpacn wool is manufactured in Eng- 
them to represent two species distinct from each land principally at Saltaiie, near Bradford, m 
other and from the two wild forms. Others Yorkshire. 

have held that the Guanaco is the wild proto- On account of the commercial value of the 
VOL. I. 8 
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wool, attempts have from time to time been 
iiiade to introduce and acclimatize tlie Alpaca 
in Europe and also in Australia. No measure 
of success, however, has attended the experi¬ 
ments, because of the inability of the survivors 
of the long voyage to adapt themselves to con¬ 
ditions so ditferent from those prevailing at an 
altitude of about 15,000 ft. in the Andes, where 
for long ages the Alpaca has lived both in 
winter and summer in a domesticated or semi- 
domesticated state. [k. 1. 1*.] 

Alpine Garden. —The term ‘a]])iiie })lants’ 
is used for many ))lants that arf‘- not from moun¬ 
tainous regions, and the alpine garden generally 
means the rockery, an arrangement of stones 
and soil for the cultivation of low-growing, 
hardy plants that, as a rule, will not thrive in 
the ordinary border. Tlui lii-st necessity is good 
drainage, and a situation wheie there is jilentv 
of,sunlight, free from the shade of trees. F<»r 
the construction of tlie al})ine garden, pieces of 
stone, the rougher and moi'e weathered the 
better, and a good loamy soil must be ])ro- 
vided. The sim])lest arrangement is that of the 
bari'ow-shaped rockery. An iriegular line (d 
stones being placed upon the ground, soil should 
then be filled in behind them, and then another 
irregular row set farther back, so as to leave 
])()ckets of soil at tlie base of most of the stones, 
soil being filled up at the back as before, and so 
(HI until the required height has been I’eached. 
The rise of the ‘steps’ thus formed will be de- 
cid(Ml by the width of ground to be covered. 
'I'ln^ important point is that lielow each pocket 
there shall lie a full depth of good soil. To 
arrange the stones first and then fill in with 
soil is to court failur*e. The stones should rest 
quite firmly, and in placing them attention 
should be paid to the natural strata or grain of 
the [larticular stone used. Where there is a 
mound or sloping bank of soil, an alpine garden 
is easily made by letting in stones here and 
there, so as to provide ])ockets and give the effect 
of rocky giound. Tlie sunk rockery is easily 
made, and is ])erha])s the best form where the 
ground is flat. It is on the principle of a rail¬ 
way cutting, with the stem's arranged as above 
described on the sides. Groujis of rhododen¬ 
drons and other evergreens, including (’oniferie, 
may be placed here and there along the top of 
the slope, to provide shelter and a sort of frame 
to the ari’angement. The selec^tion of plants 
suitable for such a garden is best made with 
the a.s8istjvnce of a dealer, whose catalogue will 
be helpful. [w. w.] 

Alsike. —A distinct species of the Trifolium 
or Clover genus of Leguminous plants. See 
Clovkrs. 

Alternate Husbandry.— The system of 
agriculture which involves a regular and orderly 
succession of crops. See Rotation. 

Altimeter, Altimetry.— Any instrument 
designed tor the measurement of the vertical 
distance between two points may be called an 
altimeter. For the measurement of the lieights 
of trees, buildings, &c., the theodolite is in com¬ 
mon use. Heights of mountains are frequently 
determined by means of the barometer. For the 
rough estimate of altitudes the following nile 


will, suffice: As the sum of the heights of the 
mercury at the top and bottom of the mountain 
is to their diflerence, so is 62,000 to the height 
to be measured in feet. A ]K)cket aneroid is 
very useful for this purpose. 

Altitude, or height above mean sea-level at 
Liverpool, is indicated on the ordnance survey 
maps by contour lines, by bench marks (the 
broad arrow, with horizontal line above, cut on 
some permanent object), and by levels marked 
on highways. The new 1-in.-mile general maps 
for England and Wales, the maps of the original 
survey of Scotland, and the county maps for 
I the United Kingdom on the 6-in.-mile scale 
! have contour lines. The county G-in.-mile maps 
j show also the position and relative altitude of 
! th(‘ bench marks. The parish ma})s on the 
' 25-;i44-in.-mile scab' have no contour lines, but 
' show the elevation by the bencli mai ks, and by 
levels indicated on tlu^ liighways at freipient 
intcivals. 

Altitude is one of the main determining in- 
lluoiRM^s of local climate. Increase in height has 
the same (iflect on temperature as increase of 
distance iioilh or soutli of the equatoi*. 'J’em- 
j)erature is c.stimated to be lowered 1'^ F. for 
every 300 ft. of a vertieal rise, '.rhis fall in 
temperature is dm^ to two main eause.s. At a 
height the air is less dense, the barometib? ])res- 
sure falling 1 in. for every 1000 ft. of elevation. 
The intensity of solai* i‘adiati»)n may be gieatcr 
on mountains than in the valleys, but this heat 
is not (.*0111111 unicated to tlie air, nor ean the rarer 
air deficient in moisture Ixt h(*;ited by the rays 
radiated ha(?k from the .soil. The natural fall 
j of pressure as height is increased causes rising 
! currents to ex])and, and this expansion being 
I work, uses u]) lu^at energy to bring it about, 
and the air bccoim's cooler. This diminution 
of temperaturi* in ascending currents is greater 
when the winds are dry; moist air recovei’s 
some heat on cooling, through the liberation of 
latent heat in the condensation of the vapour 
carried by it. In all cases i<iin is pi-odiiced by 
the cooling of air carrying more or less vapour 
below the point at which it can hold that 
amount of moi.sturc. Genc'ially sjieaking, rain 
is more abundant on the Ht.*acoasts than in in¬ 
land legions, and among liills and mountains 
than ill lowland flatter regions. The large rain¬ 
falls for which many jilaces aie noted are 
brought about by the interposition of elevated 
tracts r)f land in tlie path of moisture-carrying 
winds from the sea. Likewise, rainless districts 
are found where the pi evailing winds have been 
deprived of their vapour in passing over high 
ground, and descend on tlie farther side not 
only dry but with an increasing capacity to 
evaporate water, owing to the rise of tempera¬ 
ture and pressure at a lower level. 

For an ac(;ount of the influence of altitude on 
plant and animal life see article Exposure. See 
also I/ill Farming, under Farming, Systems of. 

[j. St.] 

Alumina. —Alumina is the oxide of the 
metal aluminium. It occurs pure in nature 
in a colourless crystalline form as corundum; 
when coloured by traces of other metals it 
occurs as the pi*ecious stones—ruby, sapphire. 
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amethyst—and as emery. It is also found in 
an amorphous state. The oxide combines with 
water, forming a hydrate. The latter is a white, 
gelatinous substance, and can be prepared by 
the addition of ammonia to a salt of aluminium 
dissolved in water. It is readily soluble in acids 
and alkalis; in combination with sulphuric acid 
and an alkali it forms an important series of 
salts called alums. 

Alumina is not a plant food, though it is found 
in the ash of a certain species of plants, namely, 
the club mosses. As a constituent of soils it is 
of great importance. In combination with silifui 
and water as a double silicate of alumina, it 
forms the largest constituent of clay soils; united 
with water as aluminium hydrate, it is present 
in much smaller amounts. The retentive power 
of clay soils for potash, ammonia, and phosphoric 
acid is largely aue to the presence of these two 
substances. The hydrated silicate of alumina 
absorbs jK)tash and ammonia, whilst the alii- 
niina retains the phosphates as an insoluble 
aluminium phosphate. 

Although alumina is not a plant food, it 
nevertheless has a very powerful indirect in¬ 
fluence upon plant gi'owth by largely determin¬ 
ing the character of those soils of which it forms 
an essential part. Pure hydrated silicate of 
aluminium is kaolin (porcelain clay), and is 
derived from the decomposition of igneous 
rocks (granite, &c.), of which it forms an im¬ 
portant constituent. Clay is a very impure 
form of this .salt. For further' information see 
Clay. [u. a. b.] 

Amaurosis, or Glass Eye. —Actual 
blindnes.s, in eyes perfectly transparent but 
lacking in tire .seirse of perception of objects, 
has been long I'ecognizedf in animals as ‘glass 
eye’, and it is a good description. The optic 
nerve and retina are mralysed—the eye insen¬ 
sitive to light, and the pupil always dilated. 
Unless caused by loss of blood, by lead poison¬ 
ing, or debility, it is incurable. Nux vomica 
and its preparations have proved serviceable 
in some cases. It has been ti'aced to blows 
and falls, producing concussion of the deep- 
seated origin of the nerves (optic thalanii), but 
no characteristic lesions have been discovered 
after death. [h. l.] 

Amble, Ambling;, Pacing;. —This is a 
mode of progi'ession mostly acquired in the 
lioi se, but natural to certain other quadrujDeds, 
notably the dog, the chamois, and the drome¬ 
dary. It is of the nature of an irregular trot, 
characterized by the alternate play of the right 
and left limbs. The two limbs of the right side 
ar*e raised and lowered simultaneously, and the 
two limbs of the left side alternate with them. 
The body of the animal is thus always out of 
equilibrium, and he contrives to support himself 
by a forced oscillation from side to side. Even 
thus he would fall away laterally but for the 
quickly recurring change of side and the close¬ 
ness with which the hoofs keep the ground. 
Great rapidity of action is gained in the amble, 
for not only does the horse lift his hind leg 
simultaneously with his fore leg, but he sets it 
down fully a foot in advance of the fore one of 
the same side, and the farther in advance he i 


gets it the easier is the amble. The smooth, 
gliding motion of the amble is very pleasant to 
the rider. There is no jolting such as is occa¬ 
sioned by the resistance offered by the fore leg 
to the raising of the hind leg in the trot. It is, 
however, very fatiguing to the horse. Horses 
whitli naturally amble .seldom trot, and it will 
he often found that they suffer from some mal¬ 
formation or defect of constitution. Good hoi'ses 
which have been overworked and are on the 
decline, also .seem to prefer the amble to any 
other rapid pace. Even young horses when 
fatigued may .sometime.s be seen to fall into this 
pace. A common practice in order* to teach a 
liorse to amble used to be to ride a young 
horse through ploughed fields till fatigue drove 
him to amble ny way of relief. By so doing, 
the risk of shoulder-slip or other strain was 
incurred. Methods in which weights are used 
are o|:)en to the same objection. It is pi efer'able 
to teach the hoi'se to amble by alternate for¬ 
ward pre.ssiire of the hand.s, and correction 
with tlie calves of the legs, first on one side, 
then on the other*. [j. s.] 

Amblyomma (Bont Ticks), a genus of 
Ticks. Not represented in Britain. One syrecies 
is well known, namely, the Bont Tick {Amhly- 
omma hebreeum), in Africa, as it is the carr*ier 
of the fatal ‘heartwatcr*’ disease of sheep, which 
renders much of the veldt of the infected dis¬ 
tricts usele.s.s for sheeyr-far rning. [f. v. t.] 

Amel Corn, the larger Syrelt, an inferior 
variety of wheat {Tnticum viilgare dicoccum\ 
called also French Rice. See Spelt. 

Amelioration, the process of increasing 
the agricultural value of s(*ils by drainage, 
liming, tillage, the application of manures, &c. 
See Improvements. 

America, As^riculture of. See Argen¬ 
tina, Canada, United States, &c. 

American Aloe. See Aqave. 

American Blls^ht, a term applied to 
the ravages of the Woolly Aydiis, one of the 
most widespread plantlice affecting fruit trees. 
See SenizoN KURA. 

American Bronze Turkey. — North 
America is the home of the bird to which has 
l>een given the name of Turkey (See Turkey, 
Breeds of), and it is yet to lie found in a wild 
state in some parts of that section of the western 
continent. How long .since the i*ace which wo 
now know under the above designation was 
tamed it is imyjossible to say, but probably at 
lea.st 200 year.s. The first sjiecimens imported 
into Europe appear to have reached our shores 
in the early years of the 19th century; but at 
that period they did not attract much attention 
from farmeis, for the i-eason that they were, 
if anything, too large in size of body, and also, 
they weie only partially domesticated. Mean¬ 
while, much had been done in America to bring 
the race into the service of man, and about forty 
years ago further importations took place. At 
that time, owing to the partial exhaustion of 
our native breeds, to the demand for bigger 
birds, and to the rise of the exhibition system, 
in wliich brilliancy of plumage is an impor¬ 
tant factor, the American Bronze Turkey was 
received with favour denied to it previously, 
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and, as a consequence, it rapidly increased in 
popularity. U^n the farms of Great Britain 
it is now founa to a larjger extent than any 
other of the Turkey family, though it cannot 
be regarded as the finest in quality of fiesh. 
A greater vigour of constitution and large 
body have, however, secured it the position it 
holds. 

In conformation of body this race is long, 
deep, and broad, the breast is prominent and 
carried well forward, and the greatest depth is 
midway in the body, rising sharply both nefore 
and behind. It has a strong head, with long 
neck and legs. The wings are large and power¬ 


ful, as must always be the case in order to 
obtain great muscular breast development. 
This is a point which should always be kept in 
mind, for one cannot be secured without the 
other. The plumage is brilliant, showing on 
the neck and breast a rich, dark bronze, the 
back and sides being of a similar colour, but each 
feather has a narrow band of black at the ex¬ 
tremity, giving a rather more sombre appearance. 
The wings when spread show alternate bars of 
bronze and grey, and the wingbows are bright- 
black. The tail in the male has bands of light- 
brown and black alternately, and grey tips. 
The appearance of these birds in the sunli^t 



Ainpri< iu» Uronze Turkoys 


is very fine, and the bronze reflections are then 
very brilliant indeed. As already mentioned, 
tlie American Bronze Turkey is large in size, 
and matured specimens have been seen weigh¬ 
ing nearly 50 lb. These are not found to be 
satisfactory for breeding purposes, and it is 
generally thought that males of 24 to 20 lb. 
and females of 16 lb. give the strongest progeny. 
They are quick in growth, and young cocks at 
Christmas, when they are about nine months 
old, can be obtained to scale at 20 to 30 lb. if 
they ai*e properly fed off. Tliat being so, the 
popularity which the breed has attained is ex¬ 
plainable, for birds of the size named command 
much better prices pro rata than smaller speci¬ 
mens at the Christmas and New Year seasons 
of the year, when the demand for these birds 
is very large. 

As IS the case with all members of the Turkey 
family, the flesh is chiefly found on the breast 
as compared with the legs, in which respect the 


American Bronze has excellent qualities. The 
flesh and skin are white, with, however, an 
inclination to grey. Many of these birds are 
somewhat baggy in fiont, and although this 
gives them the appearance of size it is deceptive. 
The flesh, whilst abundant, lacks the softness 
of some other breeds, although in that respect 
there is much difference in accordance with the 
.soil on which the birds are reared, and the way 
in which they are fed both during the earlier 
and final stages of development. The skeleton 
is large and the bone heavy, and members of 
this race can generally be distinguished when 
dead by the prominent sternum or keel, which 
is seldom fully covei’ed with meat. [£ b.} 

American Cranberry. See Cranberry. 

American Cress. See Cress. 

American Trotter. See Trotting 
Horses. 

American WaterweeH. SeeANACHARis. 

Amides* —Amides are important compounds 
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of nitrogen found in plant and animal substance. 
They are derivatives of ammonia in which one 
atom of hydrogen in the ammonia has been re¬ 
placed by an acid group. Thev are generally 
crystalline bodies, readily soluble in water, and 
giving a neutral reaction to litmus papers. They 
also form compounds with acids, and are readily 
saponifiable. 

Their function in vegetable growth is not 
well understood, yet they appear to play an 
important part. Along with albuminoids they 
form the two principal compounds of nitrogen 
existing in plants. The relative projxirtion of 
each present is variable. Generally the amount 
of amide nitrogen is greater in plants during 
active growth. As the plant matures it slowdy 
decreases, accompanied by a corresponding in¬ 
crease in the amount of albuminoid nitrogen. 
The following figures, taken from Warington’s 
Chemistry of the Farm, sliow the proportion of 
albuminoid and amide nitrogen in hay made at 
difi’erent dates:— 


I Nitrofjenous substances 


Date 

of Cutting. 

ill dry matter. 


i % 



Albuminoid. 

Amble. 

May 14 

11-5 

(i-2 

June 0 

l)-4 

1*8 

„ 2G 

7-8 

07 


Nitrogen is taken up by plants principally in the 
form of nitrate, and it is possible that in the pro¬ 
cess of growth the nitrate is first converted into 
ammonia, then amide, and finally albuminoid 
nitrogen. The above figures seem to bear out 
this point. Similar changes in the nitrogen con¬ 
tent of most succulent crops are found. Seeds 
rarely contain more tlian a very small proportion 
of the combined nitrogen as amide, likewise the 
total nitrogen in ripe straw is poor in amide and 
rich in albuminoid nitiogen. About one-lialf of 
the total nitrogen in root crops consists of amide 
nitrogen. 

Besides their existence in plants, apparently 
as an intermediate stage in the foiniation of 
albuminoids from the nitrates taken up by 
the root, they ai'e found in germinating seeds 
as one of the products in the breaking down 
of proteids by proteolytic enzymes, pi-evious to 
their acting as nitrogenous foodstuffs for the 
growing plumule. Thus malt is rich in amide 
nitrogen. In the preparation of silage, much 
of the albuminoid nitrogen is converted into 
the amide form. In the digestion processes that 
food undergoes in tho alimentary canal, the 
albuminoids appear to be split up into amido 
compounds before their assimilation into the 
blood. As the amide urea and allied compounds 
they abound in the urine, and hence appear to 
be a form in which the body excretes its waste 
nitrogenous compounds. 

Some of the commoner amides found in plant 
and animal tissues are—asparagin, betain, leucin, 
glutamin, tyrosin, glycocoi, urea, &c. In order 
to convert the percentage of nitrogen into amide 


nitrogen, the factor 6*25 is generally adopted. 
For the amide asparagin the factor 47 is more 
correct. The product obtained by multiplying 
the percentage of nitrogen in amides with the 
proper factor gives the percentage of amide. 

Tme value of amide nitrogen as a foodstuff is 
very small. It appears to play an insignificant 
part, unless under exceptional circumstances, in 
the building up of the niti'ogenous tissues in 
the animal body. It is therefore important to 
know the relative proportion of nitrogen as 
amide and albuminoid in vegetable material 
intended for feeding purposes. See arts, on 
Feeding and Foods. [r. a. d.] 

Ammonia is the name given to an impor¬ 
tant compound composed of 3 parts of hydrogen 
united with 1 of nitrogen. It does not occur in 
the free state in nature, but always in combina¬ 
tion with acids or other chemical suhstanices. 
It can be readily prepared by the action of an 
alkali upon a salt of ammonia; thus if quicklime 
be added to sulphate of animonium, a colourless 
gas is at once given ofl’, perceived by a powerful 
and characteristic odoui’. It is caustic to the 
taste, and strongly aflects the eyes. It is lighter 
than air, and extinguishes a burning taper.' 
The gas is exceedingly soluble in water, and 
forms a solution sold in commerce under the 
name of liejuor ammonia. This solution turns 
the red vegetable colouring matter litmus blue. 
It is a very stable compound and not easily 
broken up into its constituent elements. 

Ammonia is a very powerful alkali, and com¬ 
bines with acids, forming salts (see Ammonium 
Salts). This is its most important property. 
Its salts are of immense value to agriculture, 
for they ])rovide one of the few combined states 
in which nitrogen can be used as a plant food. 

I See Manures. 

I In small quantities it is continually being pro¬ 
duced in nature from the decay of vegetable and 
animal substances. It was found by old chemists 
tliat when horn, hoof, and other animal sub¬ 
stances were heated, a peculiar smelling gas was 
given off, to which when dissolved in water 
they gave the name spirits of hartshorn. Am¬ 
monia is still called occasionally by that name, 
or simplj' hartshorn. The decaying remains of 
plants in soils slowly give up their nitrogen as 
ammonia through the action of certain bacteria. 
Tliis progressive formation of ammonia in soils 
is of great importance to growing plants. The 
well-known odour of farmyard manure is very 
largely due to the evolution of ammonia during 
the rotting of the dung. 

The principal supplies of ammonia come from 
gas works, blast furnaces, and shale works. Coal 
contains about 1 per cent of nitrogen, and when 
heated for the purpose of making illuminating 
gas, the nitrogen is given off as ammonia along 
with the other gases, from, which it io separated 
by bubbling the mixed gases through water. 
The ammonia dissolves, and from the gas liquor 
obtained pure ammonia is prepared. 

The origin of ammonium salts in the atmos¬ 
phere will, from the foregoing remarks, be readily 
understood, yet it is only found there in minute 
quantities (see Atmosphere). Being a gas, it 
will be seen that great losses in nitrogen might 




118 


Ammonium Salts — Amphibole 


ensue when ammonia is produced during the 
fermentation of nitrogenous substances. Some 
soils have the power of absorbing ammonia, and 
the same property is likewise possessed by some 
chemical substances, such as calcium sulphate 
and all acid salts, the latter combining with it, 
forming stable compounds. The best absorbent, 
however, is carbon or charcoal, which takes up j 
many times its own volume. 

Ammonia enters into combination with many 
organic bodies. The more common of those oc- | 
curring in plants and animals belong to a class | 
of compounds called amides. See Amides. 

[ll. A. B.] 

Ammonium Salts are of extreme impor- | 
tance to agriculture as nitrogenous manures (see j 
Manuuks). They are formed when ammonia j 
and an acid are brought together. In small ; 
quantities they are found widely distributed in 
nature — minute amounts exist in the atmos¬ 
phere, rain and most other natural waters, in 
the juices of plants, and solid excrements of 
many animals; larger amounts are found in the 
liquid excreta, also in soils and soil wateis. 
Nitrogen is found stored up in soils, in combi- 
‘ nation with carbon, hydrogen, oxygen, sulphur, 
and phosphorus. These compounds exist in the 
dead remains of roots, stems, and leaves of plants, 
and on decomposition their nitrogen is evolved 
as ammonia. 

Though the occurrence of ammonium salts in 
nature is generally in minute quantities, the 
amounts available from such sources are, how¬ 
ever, of the highest importance to agriculture. 
Guano, rich in nitrogen, found in deposits on 
the west coast of South America, formed at one 
time a valuable source of these salts. This sup¬ 
ply was, however, soon exhausted. 

Ammonium salts at the present time are chiefly 
obtained from:— 

1. The destructive distillation of bones, horn, 
leather, and other animal substances. 

2. By-product from coal in the manufacture 
of illuminating gas. 

3. Beetroot-sugar f tetories. 

4. Furncace gases of ironworks and shale woi-ks. 

Some of the piincipal salts sire the sulphate, 
chloride, carbonate, and nitiate of ammonia. 
They are all crystalline, and readily soluble in 
water. When brought in contiict with an alkali 
they are decornposeu with evolution of ammonia. 
They are stable at the ordinary temjierature, 
but on heating split up into their component 
parts. Some of the constituents of soils have 
the power of replacing ammonia from its com¬ 
bination with acids, liberating tlie ammonia 
which is retained by other compounds in such 
a form that it is not readily removed from soils 
by the drainage water. The above-mentioned 
salts are all prepared by the action of ammonia 
upon their respective acids. 

The sulphate is got principally from the am¬ 
monia in gas liquor. Thus prepared it may 
contain the impurity ammonium thiocyanate, 
which, even in minute quantities, is injurious to 
plant growth. See Sulphate of Ammonia. 

' The chloride, muriate, or sal ammoniao is 
purified by sublimation of the ordinary crystal¬ 


line salt. This latter salt, which is generally 
known in commerce as sal ammoniac, is, how¬ 
ever, pure enough for most purposes. 

The carbonate, sal volatile, is generally a mix¬ 
ture of ammonium carbonate and carbamate. It 
can be prepared by heating together sulphate 
of ammonia and calcium carbonate in large iron 
cylinders; the vapours coming off are led into 
cooling clianiber.s, where they unite, and the 
impure salt is deposited as a crust on the walls 
of the vessel. It is then purified by resublima¬ 
tion, and the carbonate finally obtained is de¬ 
posited as a white fibrous crust. In this form 
it is sold in commerce. It is readily volatile at 
the oi-dinary temperature, and it is in this state 
that ammonia is found to exist in the atmo- 
sjihere, and to be given of! from decomposing 
urine. 

Ammonia forms salts with organic acids, and 
in combination with benzene it forms the im¬ 
portant compound aniline, the basis in the pre¬ 
paration of many dyes. [r. a. b.] 

Ammophila, a name for a grass, commonly 
called Mararn or Sea Mat Grass, frequent on 
British sea coasts. Sec Psamma. 

Amoeba meleafl^ridis (Parasitic Liver 
Disease in Poultry), a minute protozoon which 
is parasitic in gallinaceous birds, the cause of 
so-called ‘black-head’ of turkeys in America. 
It also occui-s in Britain. The protozoon in¬ 
vades the tissues of the cieca of the intestines 
of turkeys and fowls, and produces a swollen 
appearance. It has also been found in partridges 
in Kent. It reproduces in the tissues of the 
j cieca by division, and through the blood reaches 
I the liver, where it forms mottled grey and brown 
' areas, which as the hepatic tissue dies tuiTi to 
yellow cheesy spots up to f inch across. These 
spots are very similar to and often mistaken 
I for tuberculosis. The effect on the liver is 
to cause it to swell often to twice its normal 
j size. The ainfebiv escape by the intestines in 
i the excreta, and are ingested by other birds. 

I It frequently occurs that the liead becomes 

1 nifty and darkened, hence the name ‘black- 
icad'. All diseased biitls should be isolated or 
' killed, and runs disinfected with 10-per-cent 
' carbolic, or l-per-cent sulphuric acid. 

[f. V. T.] 

Ampelopsis. —A genus of useful hardy 
climliers closely akin botanically to the grape 
vine. The best of them is J. Veitchii^ which 
gi'ows rapidly, is seifsujiporting, attaching 
itself by means of itu sucker-like tendrils to 
walls or fences, which it soon covers, and in 
summer pi'esents a drapery of rich glossy green 
leaves, changing to crimson and orange in autumn 
before they fall. Old plants produce lobed 
leaves, much lai ger than when the plants are 
young. The common Virginian Creeper, A, 
(pimquefolia^ is another useful plant for provid¬ 
ing a screen or covering a summer house, ar¬ 
bour, &c., and its foliage also changes to a rich, 
crimson colour in autumn. There are several 
new species of recent introduction from China, 
such as A. Tkomsoni^ A. fVtl/toni, and A. Hmryi* 

fw. w.J 

Amphibole- —A name introduced by Haiiy 
in 1809 for hornblende, and since extended over 



Amputation — Analysis ] 19 


a group of allied minerals. The amphiboles 
foi^i a parallel series with the pyroxenes (see 
art. Pyroxene), both consisting fundamentally 
of molecules with the composition BSiO.^ in 
which R represents, in ordinary species, calcium, 
magnesium, and iron. Alumina and ferric oxide, 
however, occur in many of the species. It seems 
probable, from experimental researches, that 
every amphibole has a possible lepresentative 
in the pyroxene group, identical with it in 
chemical composition. The analyses, however, 
of hornblende, the common amphibole, do not 
give precisely the same formuije as those of 
augite, the common pyroxene. The essential 
difference between the amphiboles and the 
pyioxenes lies in the relations of the two sets 
of planes of w'eakness, or mineral cleavage, that 
traverse the cry stills. In the amphiboles these 
intersect at about 56'’, and in the pyioxenes at 
about 87'’. The vertical axis of the ci-ystJil- 
forms is selected as parallel to these cleavages, 
and two pairs of external faces, each piiir jiarallel 
to one of the cleavages, build up the typical 
prism. Hence the amphibole prism has angles 
of about 56'’ and 124'', while that of pyioxene is 
nearly rectangular. The species in each group 
have to be leferred to various crystallographic 
systems, on account of differences in the sym¬ 
metry of their crystals; but the prism-angles 
riiiuain as above stated throughout each group. 

Amphibole very commonly arises as an altem- 
tion product of pyroxene. This appears to be 
largely a matter of geological time, the pyroxene 
being unable to withstand the piolonged inffu- 
ence of certain conditions of prcssuie and tem¬ 
perature underground. Hornblende or actino- 
lite is thus formed as patches in augite, or as 
a complete replacement of cry.stals of that 
mineral. Many rocks rich in hornblende, such 
as diorites, were undoubtedly at one time rich 
in augite. 

The simplest amphibole, anthophyllite, has the 
composition (Mg, le) SiO-,, a metasilicate of mag¬ 
nesium and iron. Tremolite^ and its very fibrous 
form have calcium in place of iron, and 

the composition CaMg 3 (Si 03 ) 4 . Actinolite is a 
tremolite with iron replacing some of the mag¬ 
nesium. In Homhlende (see art. Hornblende) 
the composition is further compliaited by the 
occurrence of alumina and ferric oxide. 

[g, a. j. c.] 

Amputation. —Severance of living parts, 
as a limb, a tail, or an ear, may be undei'taken 
to save life, or merely as a dictate of fashion. 
If antiseptic measures are taken, and bienior- 
rhage provided against, but little ri.sk of death 
from shock is entertained. Seldom indeed is 
a horse or a cow woith keeping with an ampu¬ 
tated limb, although examples of cows might be 
named. Sheep may have a crushed limb ampu¬ 
tated, with some hope of recovery, as may young 
stock intended for the butcher at the earliest 
date. 

Amputation of the tail, or ‘docking’, of certain 
breeds of horses is still demanded (see Docking), 
and in regard to lambs is well-nigh a necessity. 
The crude methods commonly adopted have the 
recommendation of being generally successful, 
but in hot climates, or in fly seasons in Britain, 


the application of Stockholm tar to the stump 
of lambs’ docks is calculated to save them from 
being blown and breeding maggots. Amputa¬ 
tion of supernumeiury teats upon cows’ udders 
is successfully practised, and should be per¬ 
formed when tne cows arc yeld; antiseptic 
measures being, of course, adopted. Amputa¬ 
tion of the penis in cases of cancer, or the 
ear, and other pai’ts is sometimes necessary. 

[h. l.] 

Amyfi^daluSy the botanical name for the 
almond. See Almond. 

Anacharis canadensis, or Eiodea cana- 
densu (American Waterweed, Canadian Weed, 
Waterweed, Water Pest).—This is an entirely 
.submerged aquatic monocotyledonous plant of 
the Frog’.s-bit family (Hydrocharidaceie), with 
whorls of leave.s so transparent that they readily 
show, under the microscope, minute dettiils of 
.structure, and the rotation movements of the 
living pi-otoj)la.sm in the cells. This waterweed 
first appeared in Britain about the middle of 
the 19th century, and was probably introdu(;ed 
from America, where it is vei’y common iU«low 
streams and ponds. The plant attracted con¬ 
siderable attention, for* it pj’opagated so ex** 
tensively in many of our canaKs as to interfere 
seriously with the tiaftic. The plants in our 
canals are all females and perfect no seed, so 
that the extensive spread is due entirely to ex¬ 
treme vegetative vigour, not to reproduction by 
seed. Male ])lants are very rare in this coun¬ 
try. Anacharis is thus a dia?cious plant, like 
Hop and Hemp. [a. n. m‘a.] 

Ansemia. —Deficiency of blood, particularly 
of the red coi puscles, may result from any wa.st- 
ing illness, or from insufficient food. There is 
a persistent or .so-called pernicious anaemia among 
sheep and other species of animals, giving rise 
to much serious l(»ss, especially to flock-masters, 
the cau.se of which has not been positively ascer¬ 
tained, but is thought to be due to an organism 
which attacks the l ed blood corpuscle.s. Anaunia 
arising from other causes, as loss of blood or 
debilitating illnesses, will commonly yield to 
treatment by iron and other tonics, combined 
with a liberal diet and good hygienic conditions* 
but the pernicious form is usually fatal. 

["• "'■] . 

Anaerobes, bacteria which obtain their 
oxygen by breaking up oxygenated compounds. 
See Bacteria. 

Ana^allis, a genus of the nat. ord. Primu- 
lacc;e, to which bmongs the Pimpernel or Poor 
Man’s Weather-glass—a common weed of culti¬ 
vation. See Pimpernel. 

Analysis. —The word ‘analy.sis’—strictly, 
‘breaking up’—was introduced by Boyle in the 
latter part of the 17th century to denote the 
chemical yjrocess of discovering what things are 
present in a particular substance. Ever since 
then it has been recognized as one of the most 
impoitant brandies of the chemist’s work, and 
all chemists who have turned their attention to 
agiiculture have necessarily made large use of 
analysis. 

Analysis may be regarded from two stand¬ 
points—as an aid to investigation, and as a 
means of testing soils, feedingstuffs, manures, 
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&c. Since the methods used for testing have 
frequently grown out of those used for research, 
it will be more convenient, as well as more 
logical, to begin with some account of the use 
of analysis in investigations. 

It is perhaps not too much to say that most of 
the important discoveries in agiiciiltural chem¬ 
istry have been made by collecting and study¬ 
ing analytical data. For a time figures are being 
accumulated, but they are of little use till some 
master mind collects them, and deduces from 
them a broad generalization or a new law of 
science. 

An admirable illustration of the necessity for 
ioneering anal 3 'tical work is affoided by the 
istory oi the laws of manuring. liven during 
the 18th century many analyses of agricultural 
interest were made, but the earliest of imjxu*- 
tance are a scries made by de Saussure, and pub¬ 
lished in his classical Kec.herches c]iimi(|iies sur 
la Vegetation (1804). He examined the ashes 
of a number of plants, including wheat, barley, 
oats, maize, pea.s, vetches, and several tree.s, and 
drew up what is perhaps the first table on record 
allowing the amount of various constituents pre¬ 


sent. He invariably fouYid phosphorus, which 
he thought was probaVily essential to the plant. 
The table was greatly extended by Bertier, 
Sprengel, and others, but it remained a collec¬ 
tion of data of scientific rather than of practical 
interest. 

A new scheme was started by Boussingault. 
This brilliant investigator started life as an ad¬ 
venturous traveller in South America, but on 
his retui n to France he began a series of experi¬ 
ments on his farm at Bechelbronn, which were 
continued for a number of years, and added 
largely to the knowledge of the time. He not 
only w’eighed the crop, but also analysed it, 
and wa.s thus in a position to determine exactly 
how' many pounds of each consstituent were pre¬ 
sent in the crop growing on an acre of ground, 
lie tilso weighed and analysed the manures put 
on, and .so determined the weight of each con¬ 
stituent .sup])lied. This was continued through 
a whole rotation, and a table was then drawn 
up, showing how far tlie added material sufficed 
for the needs of the crops, and how far the air, 
.soil, and rain had been drawn on for supply. 
One given b}’ him is as follows:— 




Wtight in kilogram.s per lieeta 

•e of 



Dry matter 

Carbon. 

Hydrogen. 

Oxygen. 

Nitr((gen 

Miner.nl 

M alter 

1, BeotR . 

3172 

i;}r>7(» 

1.84 0 

i.37(;-7 

.53-0 

1!>0 S 

2. Wheat 


1431 •(> 

104-4 

1214 0 

3r(; 

: 103-8 

3. (’lover hay 

40211 

l‘M«r7 

201 .5 

1.523-0 

84-0 

; 310-2 

4. Wheat 

4208 

2001-2 

2.30-0 

17»Kr7 

43-8 

220-3 

Turnips (catch croj)) 

71« 

;fo7-2 

.30-3 

.‘102-0 

12-2 

! 54-4 

.5. Oats . 

2347 

1182-3 

137-3 

800-0 

28-4 

! 108-0 

Total (luring rotation 

1747S 

8102-0 

050-.5 

! 7000 0 

2.54-2 

; 1005-5 

Added in nuinure . 

lOKil 

3()37-0 

42t)-8 

, 2021 -5 

20.3-2 

1 3271-0 

Difference not accounted for, 
taken from air, rain, or soil. 

4 7317 

4- 45.5.5 0 

4 .520-7 

+ 4387-5 

1- 51 -0 

- 2200-4 


1(K>0 kilogriiin.s iHT lu'ctare “ 1(J cwt. i»cr acii*. 


(From Ariualc.s dc Chiuiiu et de I’hysi^ue, vol. 

Since the productiveness of the soil was fully 
maintaine(i it can have lost no gieat quantity of 
essential fei’tilizing elements; the carbon, hydro¬ 
gen, and oxygen cannot therefore have come from 
the soil. The carbon can only have come from 
the caibonic acid of the air, tlie hydrogen from 
water, and the oxygen jwrtly fioni water or 
other compounds and partly from the ai?-. The 
source of the nitrogen was not so clear. Mineral 
matter could only come from the soil, but in 
this particular case a larger amount is added 
in the manure than is withdrawn by the crop. 

The accumulation of data of this description 
enabled Liebig, in 1840, to solve the pioblem of 
plant nutrition, and to make the lemarkable 
practical applications contained in his laws of 
manuring. 

Up to the time when Liebig’s laws were an¬ 
nounced soil analysis had only limited applica¬ 
tion, and, on the whole, mechanical analysis was 
more useful than chemical. Thaer had, in 1808 
(Grundriss der Chemie fiir Landwirthe), pub¬ 
lished a method of mechanical analysis, and 


i, p. 242; also Kcouoiuio Ilurale, vol. ii, p. J85.) 

suggested a cla.ssirication of soils based on the 
results; SchiibleT’, in 1838 (Gruiidsatze der Agri- 
cultur-(Jhemie), extended both method and clas¬ 
sification; and a simple scheme for the farmer 
to carry out at home was given by the Rev. 
W. L. Ilham in the first volume of the Journal 
of the Royal Agricultural Society (1840, p. 46). 
The idea underlying all these was that the fer¬ 
tility of a soil depended on the amount of water 
and air leaching the plant roots, or, in other 
wwds, on the phy.sical properties of the soil. 
The analyst could do little more than recom¬ 
mend operations like liming, claying, &c., and 
the practical man generally knew from his own 
observation, and without outside help, whether 
these were needed or not. But a new light was 
thrown on the whole subject when Liebig an¬ 
nounced that a full crop could be grown by 
supplying to the soil those mineral substances 
which are normally contained in the ash of the 
plant. According to this view, the whole art of 
manuring depenaed on a knowledge of the ash 
constituents of plants. Soil analysis showed 
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which of these constituents are lacking in the 
soil; the analyst could now recommend suitable 
mixtures of mineral substances to make up the 
deficiencies, and was put in a position to render 
valuable help to the piactical man. 

Analysis as a Means of Testing Soils, 
Manures, Feedingstuffs, &c. — ^oils. — The 
simple view of soil analysis just given is found 
to be attended with many difficulties in prac¬ 
tice, and, at the present time, soil analysis is 
mainly used for purposes of comparison. The 
analyst examines the soil sent in, and compares 
it with similar soils of which he knows the agri¬ 
cultural value. Any difierences are carefully 
studied, allowance is made, as far as possible, 
for any irregularity in temperature conditions 
and water supply, and a scheme of treatment 
devised. It is evident that the method has many 
limitations, and its value depends entirely on 
the completeness with which the standard soils 
have been studied. The great advantage of a 
well planned soil survey is that it furnishes the 
analyst with reliable information about typical 
soils in the area it covers, and enables him to 
institute a much more detailed comparison, and 
give more definite advice, than if no survey had 
been made. If a soil is sent from quite a new 
district, or from a formation with which the 
analyst does not hap})en to be accpiainted, he 
has no standard for comparison, and can only 
give very general advicre. 

'Phere are also other difficultie.s. 11 only rarely 
happens that the same type of .soil persists over 
a laige area, usually the soil varies within some¬ 
what wide limits even on the .same geological 
formation. Again, no j)roper allowance can be 
made for differences in temperature or water 
conditions, since these are inffuenced by a variety 
of factors—asp(H;t, elevation, nature of the sub¬ 
soil, &c.—which cannot lie reduced to any exact 
formula. Even when the analyst has drawn up 
a scheme quite .sound in principle, it may prove 
uneconomical in practice. 

What, then, is the utility of soil analysis? It 
reveals any striking di.screpancy between the soil 
in question and othei* soils known to be piwluc- 
tive ; and it suggests to the cultivator one or more 
schemes of manuring worth trying, to see if a 
profitable gain in crop can be obtained. Used 
in this way, soil analysis becomes a valuable help 
to the farmer. 

Manures .—So long as dung and lime were the 
chief manures in use, there was no jiarticular 
need for analysis. It became essential, however, 
as soon as commercial products were introduced, 
and the posvsibility of adulteration had to he 
reckoned with. Since the passing of the Fer¬ 
tilizers and Feeding.stuffs Act in 181)3, adultera¬ 
tion has become rare, but analysis is still neces¬ 
sary to see if the manures ai*e up to guarantee. 
The Act of 1906 is more stringent, and a com¬ 
mittee has been appointed to draw up standard 
methods to be adopted whenever proceedings 
under the Act are contemplated. 

The analysis of manures differs from that of 
soils in that it is absolute, i.e. the actual per¬ 
centage of the substance is found, and nothing 
is left to the judgment of the analyst. Diffi¬ 
culties arise when, in addition to a statement of 


composition, the farmer wishes to know the value 
to him of a manure. The analyst can, by means 
of the ‘unit system’(see Manures, Analysis of), 
effect a comparison with other manures of the 
same kind, and determine the market value of a 
particular sample, but it is usually very difficult 
to determine the agricultuial value except by 
actual trial on the land. It would, for instance, 
be }K).s.sible to say that a particular sample of 
fish guano was worth £6, 10«. per ton compared 
v'ith other fish guanos then being ofiered^ and that 
a imrticular meat guano, compared with other 
meat guanos^ was worth £5, 5s., but it would 
not be possible to say whether the fish guano 
is worth 25s. a ton nnue than the meat guano 
to the farmer. 

Tlie amount of phosphoric acid in a sample of 
iiiiiicral phosj)hate can readily be determined by 
analysis; the value of the mineral as manure, 
compared with other pho.sphates, can, however, 
only be discovered by field trials. In fact, any 
(pie.stion involving the relation of the manure 
to the plant or soil requires for its solutiop more 
infoniiation than can be obtained from a mere 
analysi.s. 

Feedingstuffs .—The present methods of analy¬ 
si.s (.see Feedingstuffs, Analysis of) are ha.sed 
on the investigations made by the .celebrated 
German chemists Henneherg and Stohmaim 
(Beitriige zur Begriimiung einer ratioiiellen Fiit- 
terung der Wietlcrkaucr, 1860-64); they soon 
displaced the older methods of Thacr, Boussin- 
gault, and others. But, like the methods of soil 
analysis, they are, in the main, comparative, and 
arc better adapted to comi)aring one foodstuff 
with another of the .same kind than to stating 
expli<‘illy the value of a particular food.stulf. An 
analyst could, for instance, readily say how far 
a particulai' linseed cake came up to the general 
standard, hut he could not as easily say whether 
a new kind of seed would form useful fooil; for 
this pur])o.se a feeding trial is necessary. 

The difficulty arises from the fact that the 
examination is veiy inconi})leto, and the pro- 
ce.ssc.s ado]>ted do not measure quite definite 
suh.stances. After the sample has been dried it 
i.s extracted with etlier, and ilie substances re¬ 
moved are called ‘oil yet it is well known that 
much of the extract is not oil at all, but acid 
or other material. The sample is next treated 
successively with dilute sulphuric acid and with 
pota.sh under definite conditions, and material 
resisting the attack of these agents is not con¬ 
sidered likely to be attacked by the digestive 
fluids; it is called ‘ fibre ’, or ‘ indigestible fibre’. 
Ijater work has shown that the process is purely 
conventional; ‘fibre’ is not definite either in com- 
po.sition or amount, botli are changed by alter¬ 
ing the conditions of the experiment. It is not 
even indigestible; ruminants digest as much as 
30 or 40 per cent, though whether they gain 
anything thereby may be doubted. The amount 
of protein is ascertained by assuming that it 
contains 16 per cent of nitrogen, and therefore 

100 

multiplying the nitrogen found by = 6*25. 

The percentages of moisture, oil, fibre, protein, 
and mineral matter are finally added up, and 
the difference from 100 called ‘carbohydrate’ or 
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‘nitrogen free extract’; it obviously embraces 
all the errors of experiment besides those in¬ 
volved in the preceding assumptions. 

Yet, in spite of its conventional nature, the 
method gives excellent i*esults, provided it is 
properly used, especially if it is combined with 
a microscopic search for foreign material. 

[e. j. r.] 

Analyst, Agricultural. ~ Specializiition 
in agricultural analysis first arose in connection 
with the great agricultural societies, and sub¬ 
sequently the analytical associations, which 
sprang up in various })arts of the country, espe¬ 
cially in Scotland, led to further development 
in this direction. About the middle of the 19th 
century the use of artificial iiianuies, and espe¬ 
cially of guano, began to increase very rapidly, 
and to extend to the rank and file of farmers. 
It was in connection with these that the neces¬ 
sity for some definite system of analytical con¬ 
trol was first recognized. The more enlightened 
agriculturists gradually came to see that these 
were substances the real value of wliich could 
not be estimated by the rough tests of eye and 
hand, but that they reipiired exyiei't chemical 
control if any check was to be put upon tho.se 
who were unscrupulousenough to take advantage 
of the inability of ordinary people to detect adul¬ 
teration. Hence the great agricultural societies 
placed facilities in the way of theii* members 
ror having their manures and other substances 
analysed. So long as this system continued, 
the supply of agricultural analysts was small, 
and the protection afforded by the analysis of 
agricultural purchases was limited chiefly to 
the better educated and more opulent class of 
farmers. The poorer and more ignorant men, 
wlio most needed the help of the cheini.st, were 
left practically without protection. The Fer¬ 
tilizers and Feedingstufls Act, 1903, was in¬ 
tended to remedy this, and to ])lace within the 
reach of all farmers the assistance of the agri¬ 
cultural analyst. This Act lecpiired every County 
Council to ay)point an agricultural analyst, 
officially known as the District Agricultural 
Analyst. While it was necessary for every 
County Council to appoint an analyst and to 
fix his remuneration, it was not neces.sary for 
the County Council to take samples or to see 
that the Act was put into force. The Council.s, 
as a rule, arranged that farmers could have 
analyses under the Act made very cheaply, 
but the duty was not placed upon tliem to see 
that samples were taken and submitted to the 
analyst (see art. Fertilizers and Feeding- 
STUFFS Act). 

The Act to a large extent remained a dead 
letter. In a few counties, .samples were regu¬ 
larly taken, but in the great majority either no 
samples at all or very few were ever submitted 
to the agricultural analyst. 

There were several causes for the failure of 
the Act of 1893, which were only to a limited 
extent connected with the analysts appointed. 
The main causes of failure were due to the 
machinery of the Act itself (art. Fertilizers 
AND Feedinqstuffs Act). When the Act was 
passed, there were very few analysts in this 
country with any extensive experience in agri¬ 


cultural chemistry. In the leading foreign coun¬ 
tries, systems of agi icultural research and edu¬ 
cation had ali eady been developed, and as a part 
of the machinery large numbers of agricultural 
research stations had been instituted, in which 
a great number of chemists had been trained in 
chemistry in its bearings on agriculture. When 
the necessity arose, therefore, in these countries 
for control of the analytical fertilizers and other 
agricultural substances they naturally looked to 
the research stations, and in such countries as 
(Germany and the United States a part of the 
work of the research stations is to analyse 
fertilizeis, feedingstuflfs and other purchases 
for farmei's. In this (country, before the Ferti- 
lizer.s and Feedingstutls Act was passed, the 
Food and Drugs Acts were already in exis¬ 
tence, and there were a laige number of ex- 

? erienced analysts at work under these Acts. 

t was hardly to be expected that local authori¬ 
ties would re(;ognize that an expert undei- the 
Food and Drugs Acts might not be an expert in 
agricultural chemistry, and might not have any 
special knowledge or insight into the require¬ 
ments of agriculture. To them an analyst was 
an analyst, and, besides, there were very few 
qualitied and experienced agricultural analysts 
in the country to whom they could go. Natu¬ 
rally, therefore, the public analysts were mainly 
appointed district agriimltural analysts. Even 
in the highest official quarters the same mistaken 
policy was followed, and it was not recognized 
that great eminence as a cbemist in certain other 
lines does not make up for want of knowledge 
and experience in agricultural chemistry. It is 
now generally recognized that one of the causes 
of failure of the Fertilizers and Feedingstuffs 
Act, 1893, was the want of a supply of agricul¬ 
tural analysts in whom local authorities and 
farmers alike had confidence. 

In 1906 a new Fertilizers and Feedingstuffs 
Act w'as y)as.scd, which supersedes the Act of 
1893. Under this A(tt the analysts are officially 
designated ‘agricultural analysts’ and no longer 
‘ district agricultural analysts The methods of 
administration are greatly altered, and, in par¬ 
ticular, power is given to County Councils to 
a])point official samplers and take samples with¬ 
out waiting for purchaseis to take tlie initia¬ 
tive. 

Two classes of samples are recognized under 
the Act—those taken in the prescribed manner, 
and unofficial samples taken without notice to 
the seller. Doth classes of samples have to be 
sent to the agricultural analyst; but in the case 
of those of the first class the .sample has to be 
divided into three portions, of which two are 
.sent to the analyst and one to the seller, while 
in the case of unofficial samples the whole sample 
is sent to the analy.st. 

Under the Act of 1893 the whole invoice had 
to be sent to the analyst falong with the sample. 
This has been modified in the Act of 1906, and 
the name or other matter which would identify 
the sellei* need not now be sent. The essential 
part of the invoice, however, that which gives 
the guarantee wdth which the goods were sold, 
must still in every case be sent. This provision 
has been vei^y strongly objected to by farmers, 
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and great efforts were made to have it left out 
in the Act of 1906. It is, however, quite essen¬ 
tial to the working of the Act. The official duty 
of the analyst is to see that the sample corre¬ 
sponds with the warranty given in the in¬ 
voice. Under the Act the seller must give an 
invoice, and that invoice must contain certain 
warranties prescribed by the statute. It is the 
duty of the analyst to see that the statutory 
warranty is correct, so far as the sample supplied 
to him is concerned. That he cannot do if he 
does not Know what the warranty is. It is not 
necessary for him, however, to know who gives 
the warranty, and therefore, quite reasonably, 
the Act of 1906 does not render it necessary for 
the name of the seller to be sent. In the case 
of ordinary unofficial samples, the duty of the 
analyst is merely to return a certificate of ana¬ 
lysis to the .sender of the sjunple. He does not 
require to report further on the sample to any 
other person. The Board of Agriculture, how¬ 
ever, has recoiiimended local authorities to ar¬ 
range with their analysts that all samples ana¬ 
lysed should be reported to the local authority, 
and have stated that the Board will be glad to 
receive copies of all such reports. It is probable 
that all local authorities will fall in with this 
very wise request, which will enable the Boaid 
to prepare statistics of all samples analysed in 
all {wirts of the country, and to tabulate informa¬ 
tion concerning the kind of samples which are 
likely to be deficient in any way or fraudulent, 
and the sources from which such siimples aie 
derived. 

In the case of sjimples takeji ‘ in the prescribed 
manner’, which will probably come to l>e more 
shortly known as official samples, the duties of 
the analy.st are more exten.sive. He must ana¬ 
lyse only one part and retain the other. He 
must send a copy of his certificate to the person 
who submitted the sample for analysis, and 
if that person is not the purchaser, he must also 
send a copy to tlie purchaser and to the .seller, 
and he must re]3ort, in a quarteily report ])ie- 
scribed by the Board of Agriculture, the results 
of all such analyses to the Board. In addition 
to all this, he must al.so report forthwith to the 
Board concerning any official sample, where 
any provision of the Act appears to him to have 
been infringed. 

The Act of 1906 gives powers to the Board 
of Agriculture to make regulations as to the 
qualifications to be possessed by agricultural 
analysts. The Board have not as yet issued 
any regulations on the subject; but it is under¬ 
stood that they are prepared to recognize the 
possession of the Diploma of Fellowship or 
Associateship of the Institute of Chemistry, .as 
proof of sufficient knowledge of analytical chem¬ 
istry. 

The Board are also given powers to make 
regulations ‘ as to the manner in which analyses 
are to be made’. So far they have exercised 
this power only to the extent of laying down 
the method which is to be used in extracting 
the citric soluble phosphate from basic slag and 
basic superphosphate. It is expected, however, 
that further regulations will be made at an early 
date. In this country we have as yet no official 


methods for agricultural analysis. Nearly all 
foreign countries have now adopted such methods 
for official purposes. Many of the determina¬ 
tions wdiich have to be made in agricultural 
analyses are of a conventional kind, and the 
results depend to a considerable extent on the 
method of analysis adopted. It is most desir¬ 
able, therefore, that in all such cases official 
definitions and methods should be provided to 
secure uniformity among official agricultural 
analysts. See also articles on Fertilizers and 
Feedinostuffs Act and Food and Druos Act. 

fj. II.] 

Anatomy of Animals. — The domesti¬ 
cated animals, while differing largely in the di¬ 
gestive systems (see Alimentary Tract), have 
a common likeness to all vertebrates, with man 
at the summit: head, trunk, and limbs, brain, 
spinal cord, and nervous .system, heart and cir¬ 
culation, dige.stion, and muscular clothing with 
bones a.s a foundation from which movements 
are effected. The anatomical resemblance of the 
anthropoid aj)es to man is even closer, but out¬ 
side our province. The study of comparative 
anatomy enaVffes us to identify the same ma¬ 
terials as being employed in the construction 
of all quadrupeds a.s well as man. Histology, 
or the microscopic study of the tissues, proves 
them to be the same. The limbs of farm 
animals illustrate very well the modifications 
jroduced by varying environment, and by 
labits acquired through many generations. 
See the art. Comparative Anatomy: see also 
under the various domestic animals A.ss, House, 
&c. [h. l.] 

Anbury, a name for the fungoid disease 
of turnips and other Brassica*, also called 
Finger-and-Toe. See Finger-and-Toe. 



Evergreen Alkanet ( Aui^usa sempervirens ) 


Anchusa sempervirens (Evergreen 
Alkanet or Bugloss). — This is a perennial 
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rough-leaved plant, of the same nat. ord. as tion of min, or a callous condition, when it mav 
Forget-me-not (Boraginacese), which has been be possible for the animal to walk about, and, if 
recommended as an early green crop for cattle, a horse, do slow work by throwing upon the other 
It has a thick, dark-brown underground stock, joints all the movements absolutely necessary for 
which produces a tuft of foliage that remains progression. In the case of cattle and pigs, a 
green all the winter, and annually throws up stiff joint or joints may not hinder them from 
a stem about 18 in. high, covered with broaa, breeding or seeking their food; but many horses 
ovate, succulent leaves, from among the upper- have to be destioyed as unfit to work without 
most of which appear close scorpioid cymes of pain. Stiff’ joints, in which actual permanent 
small pale-blue flowers, with a white, hairy, anchylosis has not taken place, may often be 
five-lobed centre, formed by the ligules of the restored by the application of blisters or lini- 
letals. When ripe, the fruit resembles small merits, which excite absorption of inflammatory 
irown seeds, each <if which has an ovate figure, products interfering with mobility. [h. l.] 
and is marked with irregular lines. Ancona Fowl.— But for a series of circuni- 

This plant gr ows wild, here and there in waste stances, which need not be referred to, tliis race 
places, in this country. It is 
insipid and mucilaginous, and 
said to be nutritious. Accor d¬ 
ing to French writers it is 
among the earliest of all green 
crops, growing from 18 in. to 
2 ft. high by the middle (»f 
April. The leaves, which re¬ 
main green all winter, are 
r epresented as being greedily 
eaten by horned cattle, and 
exti’erncly useful for stall 
feeding. 

The r ed dye called alkanet 
i.s furnished by the I’liizomes 
of a Mediterranean species, 
called A. tinctoria^ not suit¬ 
able for cultivation in this 
country. fj. l.J 

[a. n. m‘a.1 

Anchylosis, or Stiff 
Joint. —When the mobility 
of a joint is lost by reason 
of disease it is spoken of as 
a case of anchtjlosis^ or stiff’ 
joint. It is a sequel to some 
previous disoi'dei’, and in 
general terms may be said 
to be incurable. Inflamma¬ 
tions of joints or contiguous 
structiH'es, resulting from 
blows or* strains, occasion 
deposits of bony matter 
w’hich more or less lock to¬ 
gether the ends of the bones 
forming a joint. A familiar 
example is that of the hor.se 
suffering from ringbone, where 
the ossific deposition continues on the long and would have been included among the Leghorns, 
shoi’t jiastern bones {suffragwu and corona) until or lUiliens as they are called upon the Continent 
any bending of the joint becomes impossible, of Eui-ojie. In Italy these are regarded as one 
Specific diseases affecting the joints of young and the same, an opinion justified by the general 
creatuies, foals, calves, and pigs in particular, characteristics and qualities of the two breeds, 
lead to the deposit of morbid material which, be- From the fact that Anconas were imported into 
coming organized and permanent, deprives the England more than fifty years ago, long before 
affected joint of mobility. Owing to tne danger we had any Leghorns, they have always been 
,of anchylosis, following even upon comparatively accorded a distinct position. As the name indi- 
slight injuries in the neighbourhood of joints, cates, they come from Eastern Italy, and it is 
they should always be deemed serious, ana suit- more than probable that the first specimens 
able treatment accorded without delay. For were shipped from the port of Ancona itself, 
confirmed anchylosis there is no remedy. It Birds of this type are found widely distributed 
is sometimes deemed desirable to promote the in the district around that port, but the writer 
process by the actual cautery, or application of has found them very general in central Italy, 
the firing-iron; after which there is a diminu- more especially in some parts of Tuscany and 
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Emilia. Generally speaking, the birds in thoM was commonly known as the ‘ Blue Spanish due 
two provinces are called Mottled Italiens, and it to the fact that it resembles in general character 
may safely be assumed that these and the An- the breeds which have come to us from the Pen- 
conas are one and the same. In some of the insula. It is, however, more nearly allied to 
English Leghorns (see Leghorn Fowl) there the Minorca than to the Black Spanish fowl, as 
has been a very serious departure from the it has not the excessive development of white 
original type, but the Ancona has not been face which forms the principal feature of the 
changed nearly to the same extent. last-named breed. The Andalusian is longer in 

In general character the Ancona is very similar the leg and slighter in build than the Minorca, 
to the Leghorn, having a sprightly carriage, is and retains more of the original type. Gener- 
active in habit, has a single comb (which falls ally speaking, it very closely appertains to the 
over on one side in the hen), a long head, bright- Mediterranean family, namely, it is upright in 
red face, long neck, broad 
body in front tapering to 
the tail, medium length of 
leg, and a large tail in the 
male carried rather high. 

In a moist climate, such 
as prevails in the British 
Isles, the tendency is al¬ 
ways to thickening of 
body, and, consequently, 
tlie birds of this race are 
fuller than tliey were 
when first introduced. 

The plumage has a brown- 
black ground colour, with 
creamy - white markings, 
which are, as a rule, 
clearly defined and fairly 
regular, but not showing 
the evenness found in 
other breeds such as the 
Hamburg or tho Ply¬ 
mouth Rock. The legs 
arc lemon-yellow, but 
arc often mottled, and 
that is the original type; 
exhibitors, however, hav(‘ 
unwisely tried to breed 
out the mottling. 

The chickens of this r ace 
afford proof of the sUite- 
meiit tnat it is allied to 
the Leghorn, as they are 
very precociou.s, and 
speedily able to Uike cai e 
of themselves. They are Auilaluaiati Fowls 

vigorous, active little crea¬ 
tures, quick in growth, and 

excellent foragers, whilst they are small catei’s. cai j iage, is compact in body, has longish neck 
The pullets commence to lay at an early age, if and legs, and the head is surmounted by a large 
hatched at the right season of the year. An- single comb, which falls over on one side in the 
conas are prolific layers, the eggs being of an female. The wattles are long and pendulous, 
average size. These are white-shelled, and fairly and it has a wliite earlobe. The colour of the 
good in quality, with a tendency, however, to plumage is what is commonly called blue, al- 
thinness of the albumen. The breed is essen- though black predominates, for in the cock, the 
tially an egg producer, as they do iiot pretend to head, hackle, back, shoulders, wingbows, and 
table properties. The quantity of flesh is small, saddle are of a lustrous black, whilst the breast, 
and it is dry and fibrous, having the yellow thighs, wingbars, flight and true tail feathers 
colour which marks the Leghorn. They are are of a silver-blue, each feather edged or laced 
very active and vigorous, and specially suited with black. The sickle feathers are purplish- 
to colder and more exposed districts. Whilst black. In the hen the greater part of the body 
they do better if given full liberty, many of is silver-blue with blac^ lacing, the head and 
the breeders of the Ancona keep them in con- hackle being black. Thus, it will be seen, the 
finement, where, if cared for in a suitable man- female approximates more to the blue colour 
ner and given as much exercise as possible, they than the male. It is not our^ purpose to coh- 
thrive excellently. [e. b.] sider the question of coloration in the light 

Andalusian Fowl-— At one time this mce of Mendel’s Law, but it may be pointed out 
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that blue is not a natural colour for the fowl, 
and it is perhaps the most difficult to produce 
and maintain. Andalusians are, consequently, 
very difficult to breed true, and the chickens 
veiy uncertain. However attractive that may 
be to the breeder for exhibition, it is not satis¬ 
factory to the ordinary poultry keeper. 

There is another explanation why the Anda¬ 
lusian Fowl has not become generally jiopular, 
namely, that it is lacking in vigour of consti¬ 
tution. l*erhaps it would be too much to siiy 
that it is delicate, but it certainly is unable 
to withstand the strain of a very cold or wet 
situation, in wliich respect the Ijcghorn is so 
eminent. A proof of wliat may be termed 
tenderness is seen in that the chickens are 
alow in growtli and in feathering, and older 
specimens take a long time to pass through 
the period of moulting, thus resembling the 
Black Spanish es})ecialiy, althougli the Min¬ 
orca evinces the same tendency. Hence these 
birds do not succeed well except in warm and 
sheltered positions, where they can be pro¬ 
tected against wind and i-ain, and the soil is 
of a kindly nature. Considering the excellent 
quality referred to below, the reason why the 
Andalusian has not won a greater amount of 
favour is due to the fact just named, and that 
the chickens are somewhat difficult to rear, 
more especially in the colder sections of the 
country. 

The Andalusian is pre-eminently an egg pro¬ 
ducer, in which lespect, both as to number and 
size of egg, it occupies a very high position among 
domestic fowls. For .some reason that has never 
been explained, all the Spanish races produce 
large egg.s, and the Andalusian is certainly one 
of the best in that respect. The shells are pure 
white, but the bulk is due rather to a gieater 
proportion of albumen, which in large eggs is 
often thin, than to a larger yolk, in which 
ca.se size is obtained at the oxjrense of flavour 
and quality, but ])urchasei*s like to see big eggs, j 
Young hens of this breed will often give loO j 
eggs per annum, weighing from 2.J to 2^ (»z, 
each. As is the ca.se with all the Italian and 
Spani.sh races, they are poor* in table properties, 
except when very young, and on more inatuie 
birds the flesli is dry as w'cll as .scanty. 

[e. H-l 

Anderson, James, LL.D., an agricul¬ 
tural writer of .some eminence, was born at 
Hermiston, near Edinburgli, in 1731), on a farm 
wdiich had been in the po.sHes.sion of ln.s family 
for some generations, and which it was intended 
he should inherit and cultivate. His intere.st 
in agricultural science and pi-actice, thus early 
awakened, he maintained unabated throughout 
his life. His parents died when he was quite 
young, but his education was not neglected. 
Finding in the perusal of Hume’s works on agri¬ 
culture much that was beyond his comprehen¬ 
sion, he eagerly availed him.self of the courses 
of .studies in Natural Science then open to him, 
particularly in the science of chemistry, and 
thus fostered the spirit of investigation with 
which he seems to nave been imbued. 

His studies completed, he left the Edinburgh 
farm for one in the county of Aberdeen, which 


he cultivated for twenty years, and improved 
to such an extent that he was enabled to retire, 
on the annuity it provided, to Edinburgh, there 
in the ripeness of experience to devote himself 
to the publication of the results of his obser¬ 
vations and investigations. His writings, of 
which a .selection i.s appended, found a wide 
acceptance, and gjive a considerable impetus to 
the then expanding current of agricultural 
progress. His latter years were spent at Isle- 
worth, near London, where he died in 1808. 

Works: —E.s.says relating to Agriculture and 
Rural Affiiir.s. Miscellaneous Thoughts on Plant¬ 
ing and Training Timber Trees, 1777. An Ac¬ 
count of the Pie.sent State of tlie Hebi ide.s and 
Western Coasts of Scotland. A Practical Trea- 
ti.se on Peat Mo.ss. A General View of the. 
Agriculture and Rural Economy'^ of the CV)unty 
of Aberdeen. A Piactical Treati.se on Drain¬ 
ing Bog.s and Swami)y Grounds. Recreations 
in Agriculture, Natural Histoiy, &c. 

[j. B.] 

Anderson, Thomas, M.D., LL.D. 

(1819-71), a chemist, distinguished alike for liis 
eminence in collegiate and scientific circles and 
for his valuable l eseai'ch and exj)erimental work 
in the domain of agricultural chemistry. He 
was the son of a Leith physician, and it may be 
presumed that his early a.ssociations all tended 
to give a more or less chemical hias to his mind. 
Even in the early years of his medical .studies 
his intere.st w'as chiefly centred on the chemical 
aspect; of his prospective ])rofe.s.sion, and his 
the.sis for the degree of IVI.D., whicli he ob¬ 
tained in 1811, was entitled ‘The nature of the 
chemical changes which take place in secretion, 
nutrition, and other functions of living beings’. 
After completing his studies in Edinbuigh he 
went to the (.\)ntinent and studied under Ber¬ 
zelius and Liebig. His career on returning to 
Edinburgh was marked by a succession of ap- 
j)()intments and honouis, culminating in his 
election in 1807 cas President of the C’hemical 
.Section of the British Association for the Ad¬ 
vancement of .Science. From 187)2 ornvaids he 
occupied the Chair of Chemistry in Gla.sgow 
Univer.sity; but it is in his capacity as chemist 
to the Highland and Agricultural Society that 
he deserves a ])lace in the roll of agricultuiul 
biogra])hies. I'his position he lield from 1848 
to w'itliin a short time of his death, in 1874. 
His reports on analyses of manures, feeding- 
stuffs, soils, &c., formed yearly contributions to 
the Society’s Tran.sactions of that time, and in 
1860 he publi.shed The Elements of Agricultural 
Cliemi.stry, a textbook wliich still possesses some 
value. He also conducted investigations into 
the composition of wheat, beans, and turnips 
at difierent stages of their growth. [j. b.] 

Andesite. —A very common type of igneous 
rock, intermediate in chemical composition be¬ 
tween trachyte and basalt, with a ground 
contciining some glassy matter. The typical 
ma.s.se.s occur as lava flows, and the name was 
iven to them by Roth, in 1861, from their abun- 
ance in tlie Andes mountains. Those with 
about 60 per cent of silica or less yield ferru¬ 
ginous clayey soils when thoroughly aecomposed, 
in which crystals of soda-lime felspar, augite. 
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mica, &c., form granules. (See arts. Claystone 
and PoRPHYRiTE.) Other andesites represent, 
in a partly glassy form, the ciystalline quartz- 
dioritcs, and may even contain crystals of quartz, 
which contribute a more permanently sfindy 
character to the soil. [a. a. j. c.] 

Andricus (Oak Galls).—A group of Cynipid 
gall insects which attack oaks. See Cynipid.^. 

[f. V. T.] 

Anemometer. —An instrument for measur¬ 
ing the velocity of the wind. Various instru¬ 
ments have been devised for this purpose, but 
the one most commonly adopted by meteoro¬ 
logical stfitions is aftei’ the type invented by 
Dr. Robinson of Armagh, which is here illus- 



Bet kley's Improved Robinson (.Mij) Ancimmioter 


trated. Four hemispherical hollow cups arc j 
attached to the ends of two horizontal arms 
attached rigidly at right angles to tlie top of a 
vertical spindle or rod, forming an axis wliich 
can revolve freely. The mouth of eacli cup is 
turned towards the bottom of the next in front, 
so that in whatever direction the wind may 
blow it is always received by the hollow of the 
cups on one side of the spindle, and .strikes 
against the hemispherical bottom of those on 
the othei' side. The wind thus always acts with 
I’eater force on one side than on the other, 
riving the cups round in a constant direction 
at a rate wliich affords a measure of the velocity 
of the wind. The lower end of the supporting 
spindle is provided with a worm and a series of 
accurately-made coc-wheel dials which record 
the number of miles travelled by tlie wind. 
Dr. Robinson found by experiment that the rate 
of revolution of the cups was almost exactly 
one-third of the velocity of the wind. The 
chief di*awback to this instrument arises from 
the inertia of the arms and cups, which causes 
it to register much higher velocities during gales 
than is probably attained by the wind. 

The anemograph is a self-registering ane¬ 


mometer. A register sheet is wrapped round 
a cylinder, which revolves by clockwork at a 
uniform late once in twenty-four hours. Two 
pencils are in gentle contact with the surface 
of tlie paper, one acting over one-half of the 



Robinson H Anemograph, Kew Rattern 


cylinder and recording the velocity, and the 
other acting over the other half and recording 
tlie direction. The corresponding halves of the 
register sheet are each marked by vertical and 
horizontal lines, the vertical lines indicating in 
the one case the number of miles passed over 
by the wind, and in the other the changes in 
the direction of the wind, and the horizontal 
lines indicating the time taken in both cases. 

[j. B.1 

Anemone. —A genus of handsome herba¬ 
ceous perennials, nat. order Ranunculaceas, some 
valuable for the boi’der and wild garden, some 
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for Bpring bedding, and others for the alpine should be frequently compared. The cut shows 
garden. The most useful is A, japonica^ wnich an aneroid without its case. At the centre of 
will grow in any soil and almost any position, the upper surface of the metallic chamber above 
and yield an abundance of lasting handsome refei red to is a small pillar m, connected with a 
flowers in the late summer and autumn. Tliere powerful steel spring R. The rise or fall in the 
are rose, white, and double varieties. ..-I. hor- top of the box due to changing atmospheric 
tensiSf better known as fulgem^ or the Scarlet pressure is transmitted by means of the levers I 
Windflower, is rather tender, but in slieltered and m to a metallic axis r; and this axis carries 
situations it produces in May a brilliant display a lever whose end is attached to a chain «, 
of attractive bright - scarlet flowei s. In the which turns a drum on whose axis the index- 
south of England it is a first-class border plant, needle is fixed. The chain is kept constantly 
The Poppy Anemone (A. coronaria) is an old stretched by means of a spiral spring, 
garden plant which does not find as much favour [.t. b.] 

as it deserves. In a good soil, under the shelter Anethunn. The botanical name for the 
of a wall, when once planted it will hold its plant called Dill. See Dill. 
own for many years, and during April and Aneurism* — A diseased condition of an 

May flow(*r witlf the greatest profusion. 'I'he artery in which theie is local dilatation and 
colours of the flowcus are of all shades, from jxirtial rupture. Strain upon the vessels is the 
white to crimson and dMi‘k-pur])le. They ripen | chief cause in horses, and parasitism in some 
seeds, which should be sown at once and treated | other species of animals. Continuous pressure 
like stocks and asters. The j)laiits flower when j brings about rejwiii-, and is ofttni practised on 
about a year old. The smaller species, namely, | men hy lelays of students or nurses employing 
A. npennina^ A. hlaixht^ A. hpatica^ A. nntto- \ tlieir fingers. In the case of animals we have 
rom^ and A. are excellent plants for to be content with such pressuie as can be 

the I'ockcry or wiUl garden. Tluw all like a | obtained by handag(\s, or by ligaturing the 
moist situation and a strong, loamy soil. Th<‘y i vessel above and below the sae. Blood pressure 
are easily multiplied by division of tin* root- | is lowered by a(‘onite, and absorption promoted 
stock after the glowing season is over. A j by iodides. Low diet and rest are recommended, 
suitable place f<»r tln^se smaller aiieimmes is ' [n. L.] 

under roses or (ilicnt azaleas or other <lc4‘iduous Ang^evin Cattle* - The name ‘Angevin’ 
shrubs, whviv tficv will come into flowei* early ' was formerly used l)y butclmrs and stock .salcs- 
in the year and not inti-rfere with the .s]iiub.s ’ imm to denote a. class of entitle bronglit to the 
or th(‘- .shrubs with tlicm. A. rahatiHa grows I Paris market fiom tlie glazing district of 
we//, and looks c/iarming when p/anted along I Anjou. 7’Jie use of this coJJective term lias 
M’ith liardy ferns. [w. w.] now been almost discontinued, and the cattle 

Aneroid* —i4\ the aneroid bavon\eteA',as its ! are now called by the specific, breeds to which 
name imyAies ((Iveek, o, not; acros, Inyuid), no \ they V>e\ong. 

Angevin Horse* — One of the French 
breeds of horses, which seems to have been 
derived from an old race of horses having its 
home in the province of Anjou, hy crossing with 
the English Thoi’oughhred or the Anglo-hioi- 
inan breed. Tlie eharaeteristies of the liiced 
vary somewhat, hut the best type is symmet¬ 
rical in conformation, with a well-formed liead 
nicely attached to a rather lieavy, low-set body. 
The legs show good bone, and the action is quick 
ami regular. The breed is a liaidy one, and 
has been growing in importance of late years. 

Angevin Pig* —A name sometimes ajiplii'd 
to a bleed of nigs which obtains largely in the 
neighhourhooa 4)f the town of Craon, in the 
jiroviiice of Anjou, and commoidy known to 
French agriculturists as the ‘Craonais’ breed. 
See art. Ckaoxais Pig. 

Angleberries or Warts*— These consist 
mainly of piled-up epithelium, but what causes 
them is not known. Encysted tumours are also 
called w'arts, and may for convenience be con¬ 
sidered Iiere. Angleberries often grow to great 
>viii<.ui uttn H. iicAiuic nip tiiiu uutiAJin ui \;uiI u- , oropoi’tions Oil Cattle, favouring the flanks and 
gated metal plate. By an ingenious arrange- j belly, but to be found in other ]>arts. 
meiit of springs and levers the depression or | Tieatment depends upon the shape and dis- 
elevation of the surface of the box is registered position of the growths. The pedunculated are 
by an index on the dial, by w'hich means it is best destroyed by strangulation, for which pur- 
also greatly magnified, being given in inches pose silk, thread, twine, waxed ends, and other 
to correspond with the mercurial barometer, substances suited to the size and consistence of 
Aneroids are, however, generally less reliable the excrescence may be employed. The broad- 
than mercurial baipmeters, with which they based or spreading warts are disposed of by 


fluid is employed, the iictiou being dependent 
upon the susceiitibility utiml.spheric ])res8ure 



Interior Mechanism of Aneroid Bnronieter 


shown by a flat, cii*cular metallic (chamber from 
which the air has been partially exhausted, and 

_1__ i__3 _ 





Anglesea Cattle — Angora Rabbit 129 


applications of various caustics, as arsenical soap, 
oil Wide of zinc, nitrate of silver, &c. 

Warts occurring around the eyes and lips, 
and upon the teats of cows, may be removed 
less quickly, but effectually, by the safer pi*e- 
jiarations of salicylic acid in colkxlion, or solu¬ 
tion of potash. 

Encysted warts are cut down utnui and 
squeezed out by the fingers, after wnich the 
sac heals up without need of hirtlier treatment, 
unless, as sometimes hap|)ena, they are multiple, 
and many minute grain-like luxlies are already 
forming to take the place of the larger growths. 
The common belief tnat the bkxwi fi-om a wart, 
as it runs over the skin, is an exciting cause of 
fresh growths, has more than a foundation in 
fact, according to competent observers. 

[II. L.] 

An^lesea Cattle. See Welsh Black 

Catti.e. 

Angora Coat. —This breed differs con¬ 
siderably in appeamnce from the common goat, 
car.**ying as it does a thick white, fleece of a silky 
texture, which terminates in long ringlets, and 



Angora (>oat 


envelops the animal from the base of the horns 
down to the hocks. Tinless shorn, this is shed 
annually in summer like wool in sheep, and is 
known commercially as ‘mohair’, hence this 
breed is often referred to as the ‘ Mohair goat ’. 
In addition to this outer covering there is 
usually an undergrowth of hair, more or less 
abundant, called ‘kemp’. As this maternal, 
however, detracts from the equality of the clip 
when sold, it is the great object of the farmer 
to eliminate it as much as possible in breeding, 
consequently in the best and purest specimens 
this hairy growth, which is of a permanent 
nature, is scarcely perceptible. The horns of 
the Angora are flat-shaped and taper towards 
the extremities, taking a spiral form, which in 
the male is usually more pronounced than in 
the female. The ears are rather wide and droop 
forward, but are never actually pendent like 
those in the Nubian and other eastern varieties. 

VOL. I. 



from Capra maanUy the wild goat of Pei-sia, or 
from Capra Falconeri, the Markhor wild goat. 
The latter theory has been adopted by some 
authors t)n account of the amjarent similarity 
in the conformation of the horns, the Angora 
being the only domestic breed in which a spiral 
txvist is observable. There is, however, a certain 
diffei*ence, inasmuch as in the horns of Capra. 
Falconeri the spinvl twist is invariably outwaitis, 
whilst in those of the Angola it is invariably 
inwards. Pallas believed the Angora to have 
been produced oiiginally from a cross with the 
sheep, a view entirely rejected by naturalists 
of modern times, though many writers recog¬ 
nize |K>ints of similarity between this kind of 
goat and the sheep. Whatevei* the origin of 
the Angora may have been, there is clear evi¬ 
dence tnat it is a breed of considerable anti¬ 
quity, a.s fleece-bearing goats were? kept by tlu< 
Egyptians and the Persians at remote periods. 

The Angora goat takes its name from the 
U)wn and province of Angora, in Asiatic Turkey, 
whei'o for centuries large flocks of these 
animals have been reared to carry on the 
tiade in mohair. The actual mohair dis¬ 
trict, liowever, extends to the neighbour¬ 
ing provinces, and consists of mountainous 
regions and elevaUd plateaux some iifiOO 
feet above sea level. The extent to which 

f oat-farming is carried on in this neigh- 
ourhtK)d may be gathered from a reciuit 
statement that there were 1,230,000 An¬ 
gora goats in the province of that name. 

The Angt>ra has often been confounded 
with the (lashmere, although there is very 
little in common between the two bi’eeds. 
Both kinds have been inqwrted U) the 
Caj)e, but the attempt to estjibllsh the 
dashmere was after a time aliandoned in 
favour of the Angora, which was suc¬ 
cessfully introduced in 1838 by Colonel 
Henderson, who biought the goats frf»m 
Bombay. The success of the enterprise 
has been so great that p>at-farming is now 
giuieral throughout tne Colony, and far 
more mohair is imported fiom the (’ape 
than from Asia Minor’. Importcitions 
of the Moliaii* goat have also been made at 
various times into America. The first con¬ 
signment took place in 1848, when the SulUiir 
of Turkey made a pr esent of nine of the choicest 
specimens to J.)r\ J. B. Davies of South Carolina, 
in return for services rendered in Turkey in 
experimenting in the culture of cotton, l^rge 
herds are now farmed in the States, chiefly in 
California and Texas, where, in addition to the 
establishment of the mohair trade, the goats 
have been found extremely useful in clearing 
off the brushwood from fresh tracts of land. 

[h. s. h. p.] 

Anfl^ora Rabbit.— The Angora is distin- 
uisht d from all other rabbit br eeds by its long, 
ne, fleecy coat, which resembles wool rather 
than hair or fur, and is disposed in thick clusters 
all about the body and head in such a way as 
to obliterate the form of the animal, and give it 
the appearance of a large woolly ball. 


I 
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The Anffora is a little larger than the Dutch 
and Himalayan, although from its fleecy coat it 
looks larger* than it really is. The colour pre¬ 
ferred by fanciers is white; the eye pink—of a 
)aler hue than that of the Himalayan. The 
atter is also more compactly built, firmer in the 
flesh, and stronger in tne legs. 

The management of this Ineed does not diflTer 
'materially from that of other bi’ceds (see art. 
lUnjnT.s), It must be l)orne in mind, however, 
that the Angora is ratluir delicate in eon.stitn- 
tion, and tvire must a<-coi(Iingly l)e taken not to 
expos(‘ it unduly. Matting of the wo{»l some¬ 
times causes troubh*. To avoid this, brush 
regularly, and wlnmeve?- the tendency to mat¬ 
ting shows its(‘lf, (!as<‘ it out with a little waian 
watei*. These ]neca»itions will, however, avail 
nothing if stri(.*t cleanliness is not observed. 
The hutches .should be kept dry, and cleaned 
out at least thr(;e times a week, and crowding 
slnndd b(‘ avoided, although, being of a gentle 
and amiable tiature, Mierc is no objection to 
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keeping a number together if the accommodation 
be Hufti(Mently roomy. 

Angoras are occasionally kept in huge num¬ 
bers for the Side of their wool. 'Phis is removed 
by hand or by combing three or f(nir times a 
yeai*, the combings being preserved till a market¬ 
able (quantity is obtained. Smaller quantities 
may be used for sofa cu.shions and similar fancy 
article.s, for which it is very suitable. 

Anfl^uillulidae. - A family of Neniatoda or 
Threadworms of microscopic size, whhrh live 
upon organic substances. They may be found 
free in the soil amongst decaying vegeUdde 
matter, sometimes occurring here in very large 
numbers: very (commonly they occur in the 
tiasues of living ])lants, where their ])re.Mence 
lias usually, owing to their large iuimbei*s, very 
injurious effects. Some are known to live in 
organic fluids, e.(/. the familiar ‘ vim^gar or mate 
eels’ {Aufftdllula aceti); several species of an¬ 
other geiius {Strongyloides) of this family have 
been found in the intestine of sheep, pigs, and 
even man. The life-histories of most species 
are only inq>erfectly known, but it is probable 
that those {mrasitic in plants have a free living 
stage in the soil. This is the case at all events 
in some which are of importance in agilculture. 
The best-known forms are the stem eel-worm 
{Tglenchu9 deva»tatrix\ which is one cause of 
‘clover sickness’, and which attacks various 
other plants, e.g. oats, wheat, beaus, onions, as 
well as various grasses and other wild planta 


‘Ear cockles’ or ‘purples’ in corn, where the 
grains are replaced bv galls containing eel- 
w'orms, is due to a related species {Tylenchm 
tritici). Analogous diseases are caused in the 
roots of tomatoes and cucumber’s by the presence 
of Ileterodera radicicola^ a related genus, and 
I there are several others known to be injurious 
i to cultivated plant.s. These worms appear to 
po.ssess considei’able powers of resisting desicca- 
' tion, they may live di’ied for* several years; 
.some are known to resist animal digestion, pass¬ 
ing to the .soil, whence they may again enter* 
living plants. See Strongylus, Tylenchijs. 

[J. B.] 

Animal Charcoal. See Charcoal. 

Animal Chemistry.— Farm animals ob¬ 
tain the i*cquisite food constituents for theii’ 
dcv(do|)ment from the nutritive substances pre- 
.serit in jdants, and from the components of the 
atmo.sphei-c. It is thus plain that the elements 
r4un])osing the animal body must closely a])- 
ju'oximate to those found in plants. The fifteen 
elements mainly a.ssociatea wdth })lant and 
animal life are carbon, oxygen, riitr’ogen, h^'dr’o- 
gen, sulphur, j)hoHj>h(.>rus, potassium, sodium, 
chlorine, calcium, silicon, magnesium, fluorine, 
ii*on, and mangaiuise. Though found in both 
the vr^getjible and ardmal kingdoms, the above- 
named elements do not necessarily exerohse in 
both cases the same imrrortant functions. Corn- 
]>ounds of sodium and clilorinc occur in succulent 
and other cro]>s, and it is w^ell known that many 
]>lants can thr ive well without them, yet urrited 
togr^ther as common salt both arc inclispensable 
in the develojnrient of the animal body. In tln^ 
sarrrci way, fluorine appear*s to be essential in the 
formation of tbe har*d por tions of the teeth and 
bones of animals, whilst it is of very minor 
irrrpor tance to plants. ’Fhc elements comj)oHing 
arirrrral sub.stiincc are not pr’esent in the free 
state, but as.sociated with each other* irr various 
combinations to form distinct chemical com¬ 
pounds. A knowledge of the composition, ]jro- 
[rertie.s, and .source of the.se compounds is a 
matter* of considerable importance if we ar*e to 
understjitid the relatron.shij> of food to animal 
rnrtr'ition. 

In the flr‘.st place, the animal body may be 
r oughly divided into the fluid and liquid portion. 
'Phe fluid portron, which consists of the blood 
and other animal secretions, is variable, arrd 
may amoirnt to betwv^'en 4 and 9 per* cerrt of the 
live weight of the aniirral. There is less in old 
and fat than in young and lean animals. The 
.solid |X)rtion is made up of bones, which form 
from 6 to 12 per cent, nruscles and tendons, &c., 
from 35 to 40, and fat, which is extremely vari¬ 
able, and may r-ange fr-orn 4 to 40 per cent of 
the w’eight of the body. Though the fluids 
only amount appr*oxirnately to the above figures, 
they by no means represent the amount of 
w'ater contained in animal substance, for it must 
be borne in rrrirrd that the rrraterial comprising 
the solid portion of the body corrsists, to a vei*y 
large extent, of water. Fresh bones contain be¬ 
tween 20 and 50 per cent, whilst muscle contains 
frxrm 60 to 75 per cent of their weight of w'ater. 

Directly after birth, the body contains from 
80 to 85 per cent of its total weight of water. 
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This amount decreases to about 60 per cent as 
growth rapidly proceeds, whilst in the mature 
or fat animal the total weight of water present 
falls to between 40 and 45 per cent. This change 
in the water content of tlie body, according to 
the stage of gi-owth of the animal, naturally 
alfects Uie composition of all the other organs. 
Bones are affected most, and blood least. Thus 
the bones of a new-born animal contain about 
70 per cent, whilst those of a mature animal 
containing about 20 }>er cent of their weight 
of water. From these figures alone it will be ! 
ob.served that water must play a very important i 
part in animal nutrition. | 

The dry matter of tlie animal is that portion j 
left after tlie water has been evapoiatt'ci away. | 
This, as in the case of jilants, consists of a com¬ 
bustible and a non-combustible part. 

The combustible part is composed princi|>{illy 
of fat and nitrogtmous compounds. Tlie former 
contain the elements carbon, hydrogen, and 
oxygen, whilst the latter contain in addition 
nitrogers i little sulphur and sometimes phos¬ 
phorus, Besides water, the body is largely 
comp(.ised of these combustible or organic sub- | 
stances. Taking first the compounds containing j 
nitrogen, tliey may be regarded as falling under i 
three lieadings, namely, albuminoids, gelatinoiils, ! 
and horny matter. 

Th(' all)uminoids are by far the most ini|M»r- 


developed animal scarcely a tissue could be 
found devoid of fat; its storage, however, 
takes place more jiarticularly in the cells of the 
connective tissue. Fats obtained from differ¬ 
ent organs of the body vary very slightly in 
chemical conipo.sition. Gi'eater differences in 
their qualitative rather than their quantitative 
composition are found to exist. This is the 
I case in difi’erent species of animal, also in the 
I different t>rgans from the s<iine animal. It is 
well known, also, that some foods rich in fats, 
when fed to animals, may give to the animal fat 
thus .stored u]) in tl>e body or eonUiined in the 
milk certain distinct (•beniical ])i(>pertie.s. Ani¬ 
mals appear to have some p«>wer of selecting 
ccitain tats in the fVutd for storage in the body, 
and also of traii.sforniing one fat into anotlier. 
S(»me of the principal fats are stearin, ])almitin, 
olein. 

Caibobydrates, to which class of e«)m])ound 
.sugars belong, occ-nr to a much less extcuit than 
fat in the aninml IhkIv. They exist j)i‘incipally 
in the blood and liver; in tlie foiiner mostly as 
dextrose or grape sugar, in the latter as glycogen 
or animal starch. Organic acids, (utber as siilts 
or in the free sUite, exist even to a smaller 
extent in animal substance. 

The ineombu.stible juu tion, or ash, is composed 
of the mineral or inorganic constituents of the 
body. Accoriling to VVoll!’, 


tant. They form the principal sub.stJinee of the 
brain, muscle, nerve, and solid porti<»n of bloml. 
Of all the compounds of tlie body they are most 
directly as.soeiated with the jibenoniena of life. 
'Pliey are very complex bodie.s. Their coni- 
]>osition may be lepresented as falling within 
the following limits:— 


Carbon . 51 T> to 5-1‘5 percent 

Hydrogen... ,, 7'3 ,, 

Oxygen. 20 11 „ 2d 5 

Nitrogen .... 1.5'2 ,,17 ,, 

Sulphur 0 3 ,, 2 0 ,, 


I Cattle contain from I to 5/ of their liv* weight of ash. 
i Sheep ,, 2 8 ,, d o ,, ,, 

I 1‘igs „ 1 8 „ d-0 

I The ash constituents of animals are similju 
j to those of plants. Tliey are found in nearly 
all organs of the body, but occur most abun¬ 
dantly in bones. In tlu^ fat animal alxnit 80 per 
cent of the total ash constituents are present 
in the bones. Bone ash contains about seven- 
eighths of its weight of tri-ealeium ]>1u)sphate. 
About four-fifths of the total ash of the body 
also con.sists of this suhstiince, the remainder 


The types of albuminoids occurring in the being made up of soda, potash, iron, chlorine, 
body are albuniiiKs, fibrin, and casein. Albumins magnesium, sulphates, carbonate.s, and traces 
occur principally in the blood and other secre- of silica. Potash and soda are excreted in tlie 
tions of the body, fibrin in the blood and flesh, urine, wool, and in jierspiration. Both are es 
and casein in milk. For further information sential constituents of animal secretions. The 


upon albuminoids the reader must consult the 
articles on Albuminoids and Protkid.s. 

(lelatinoids are closely allied to albuminoids. 
They form the nitrogenous substance of bones, 
cartilage, skin, tendons, and connective tissue. 

Horny matter includes the material of which 
horn, hair, wool, feathers, &c., are composed. 
The chemical coiustituent of this horny matter 


latter, in the form of common salt, plays an in- 
dispen.sable |mrt in the process of digestion, the 
former is more jjarticularly as 80 ciatt‘d with ccdl 
formation. Iron is a constituent of haunoglobin, 
the red colouring-matter of blood. 

Lawes and Gilbert have mad(3 exhaustive 
chemical analyses of the bodies of many farm 
stock, the results (if some of wliich are given in 


is called keratin. Tliis substiince is clo.sely 
allied to, but contains more sulphur than 
pioteids. 

Besides the nitrogenous compounds already 
mentioned, a number of non-proteid nitrogen 
compounds, called extractives, are found in the 
various juices of the body and in water, the 

1 >rinciml being creatin, creatinin, sarcine, &c. 
'n addition to these, bodies called amides also 
occur. They are derived from albuminoids, and 
ap^^r mostly in the liquid excreta. 

Of the non - nitrogenous components of the 
body, fats are the most abundant. In a well- 


the tables on p. 132. 

The analyses in tlie tables sliow some salient 
diflerence.s in chemical composition among ani¬ 
mals according to species, age, and condition. 
The Rothainsted results show that in a fat ox 
about 60 per cent of the fasted live weight will 
be butcher’s meat, in a fat sheep al)out P<?r 
cent, and in a fat pig about 83 |K!r cent. The 
proportion of carcass, however, increases during 
the fattening of an animal; thus the carcass in 
a store sheep averaged 53 4 per cent, fat sheep 
58*6 per cent, and in a very fat shee^:) 64T per 
cent of the fasted live weight. 
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Percentage Composition op whole Bodies op Aswai^ 


1 

Fat calf. 

Half-fat 

OA. 

Fat ox. 

Fat lamb. 

Store 
/ sheep. 

1 Fat 

I sheep. 


1 Water . 

65-1 

56-0 

48*4 

52*2 

61-0 1 

46*1 

37*1 / 58-1 / 43-0 1 

I Nitrogenous matter i 

15-7 

18-1 

15-4 

13-5 

15-8 

130 

11-5 14-5 11-4 

Fat . . . 

jrr3 

20-8 

320 

31 1 

19-9 

37-9 

48-3 24-6 43-9 

Ash. 

3-9 

51 

4-2 

3-2 

3-3 

3 0 

3-1 2-8 17 


Ash Constiti;knts amj Nitkckjkn lv 1000 lb. of vakjoi’s Animals and theih Phoduct’s 



N itrogcn. 

riiosphoric 

acid. 

Potash. 

Lime. 

Magnesia. 


11). 

lb. 

lb. 

11). 

III. 

Fat calf . 

2114 

i.5-a5 

2-06 

16-46 

0-79 

Half-fat ox 

27-45 

18.39 

2-a5 

21-11 

o-a5 

Fat ox . 

23-28 

15-.51 

1-7G 

17-92 

0-61 

Fat lamb. 

19-71 

11-26 

1*66 

12-81 

0-.52 

Store sheep 

23-77 

11-88 

1-74 

13-21 

0-56 

Fat sheep. 

19-76 

10-40 

1-48 

11-81 

0-48 

Store pig. 

Fat pig . 

22-08 

10-66 

1-96 

10-79 

0-.53 

17-65 

6-54 

1-38 

6-36 

0-32 

Wool unwashed ... 

54-00 

0-70 

56-20 

1-80 

0-40 

Wool waslied 

94-4 

1-80 

1-90 

2-40 

0-60 

Milk . 

5-76 

2-00 

1-70 

1-70 

0-20 

Hens’eggs... 

20-00 

4-22 

1 -75 

60 82 

1 -09 


Reference lias already been made to the simi¬ 
larity in composition between the substances 
which go to uuild up the plant and animal 
body. Plants assimilate their food from the 
soil water and from the atmosphere in the form 
of simple substances. These, by the help of the 
sun’s energy, are further synthetically manu¬ 
factured into the numerous complex compounds 
of wliich plants are made. Though varying in 
(‘hemical composition, these substances jxisscss 
one thing in common, that is, they all contain 
a store of potential energy. It is in tlie manu¬ 
facture of the complex organic <!ompounds from 
simple ones that tne vital processes of life are 
manifested. All forms of life are, as far as is 
known, associated with such changes. It is 
generally believed that animals have not quite 
the same powei- of synthetically building up sub- 
stiinees as that possessed by plants, yet they are 
endowed with this pro})erty to a very marked 
extent. The food of farm animals consists of 
the highly complex bodies called albuminoids, 
carbohydrates, and fats, which have been manu¬ 
factured and stored up by plants. Before these 
substances can play any part in animal nutrition 
they undergo the process of digestion in the 
alimentary canal, which process converts them 
into assimilable forms. When in circulation in 
the blood, they are subject to the action of the 
vital processes associated with the building up 
of animal matter. Indispensable to these organic 
changes is a supply of oxygen, which gets into 
the animal system from the atmosphere through 
the lungs. Tlie transformations and decom¬ 
position undergone in the body by the chemical 
compounds in their function as foods are still 
wrapped in mystery. In their passage through 
the animal system some are oxidized and broken 
down into simple gases, evolvine in the process 
heat and energy to supply the boay with warmth 
and motive power, ix^ilst others are subject to i 


the metabolic changes, which re.su]t in tlie pro¬ 
duction of new tissues, and generally repair the 
waste that is going on in the old. In this way, 
plant substances act as food to the animal. See 
also arts, on Foods and Nutrition. 

[r. a. b.] 

Anima,lciile8. —Tlie teim is used to de¬ 
scribe various minute forms of animal life, which 
belong to several different divisions of the 
animal kingdom, but which agree in their com- 


B 
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A, ParamoBcliim, the Slipper Animalcule. B, Hydatina, 
a cnminou rotifer, c, Macrobiotus, the Water Bear. 

parative smallness of size and in their relatively 
similar habits and habitat. They all exist in 
fluid media during the active phases of their 
life, but are capable of resisting desiccation, 
w'hereby they tide over periods of diought and 
are disseminated by the winds. Thus it comes 
about that in the open sea, in every stream or 
piece of stagnant water, or even teiuixirary pool, 
provided organic food is present, these minute 
forms of life appear and multiply. The larger 
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examples are just visible to the naked eye; most, 
however, are strictly microscopic. Some are 
pigmented, but the majority are colourless. In 
matters of diet they vary, and all types abound. 
Some are vegetarian, feeding on microscopic 
plants, B.g, unicellular algse, or upon bacteria; 
others are saprophytic, devouring decaying 
animal or vegetable matter; others are strictly 
carnivorous, attacking their fellow animalcules. 
Omnivorous types are common, and here, as in 
higher spheres of life, parasites abound. All 
grades of activity are represented also. There 
IS the swiftly-moving ciliated Infusorian, which 
darts across the field of microscopic vision like 
a flash, and which must be transferred to 
a mixture of glycerine and water before its 
progress can be sufficiently impeded to admit 
of its structure and activities being studied. 
At the other extreme may be placed the sluggish, 
leisurely Amieba, which may be watched creep¬ 
ing about within a drop of water, a formless 
speck of jelly-like protoplasm, pushing out at 
any part of its cell body a finger-like part—^a 
pseudopodium — retracting it or pushing out 
others alongside, in this way enveloping particles 
of food or making progress within its somewhat 
limited sphere of action. Between these ex¬ 
tremes there are all grades of activity. 

As already indicated, the term animalcules is 
not applicable to a particular zoological type, 
but is a general term descriptive of micro.scopic 
animals of various kinds. Notwithstanding 
this, it is on the whole customary to confine the 
term to the Protozoa, Ilotifera, and Tardigrada. 
Of the Protozoa or single-celled animals may be 
quoted the well-known slipper animalcule, the 
ciliated infusorian Paramoeciuni. It may be 
readily obtained by making infusions of hay, 
or from water in which cut flowers have been 
allowed to stand at a room temperature for a 
few d^s. Another common example is the 
green Euglena, which occurs in limiid manure. 
A large Rotifer which feeds upon Euglena, and 
well known amongst animalcules, is llydatium 
aenta. It is big enough to be seen by the un¬ 
aided eye. Rotifers are highly organized crea¬ 
tures, tnough minute, agreeing in many details 
of structure with the higher worms. The Tardi¬ 
grada or water bears are quaint, interesting 
creatures allied to mites, with four pairs of 
short, stump-like clawed legs. In their shape 
and movements these animalcules greatly re¬ 
semble bears. They occur commonly amongst 
moss, in the mud of ponds, and in the dust of 
gutters, or in the crevices of rocks and stones. 
Tliey can not only revive after prolonged desic¬ 
cation, but can withstand aspnyxiation for a 
time. Animalcules are of world-wide distribu¬ 
tion. [j. R.] 

Animal Heat- — Animal heat is derived 
from the combustion of animal cell substance, 
this combustion being an essential element of 
vital activity. The process by which heat is 
formed consists in the oxidation of complex 
molecules of proteid, fat, and carbohydrate. It 
takes place throughout the body, and all org^ans 
share, although not equally, in its production. 
The cross-stnped muscles are most important 
in this respect. In healthy warm - blooded 


animals, i.e. birds and mammals, the body heat 
is maintained with remarkable constancy, inde¬ 
pendently of the temperature of the external 
medium, and is always higher than it. Differ¬ 
ent species of warm-blooded animals have, how¬ 
ever, distinct body temperatures; in general, 
that of birds is higher than that of mammals. 
The former is known to range from t39*4° to 
43*9“ C, and the latter from 35*5° to 40*5'^ C.; 
that of man is 37*5® C. In the case of cold¬ 
blooded animals, the temperature of the body is 
not maintained independently of the external 
medium, but rises and falls with it. In a moist 
medium it may be slightly higher, but in dry 
air is generally lower. 

Although the temperature of warm-blooded 
animals is remarkably constant, there are indi¬ 
vidual variations. In man this variation is 
slight, amounting only to fractions of a degree. 
Fluctuations of temperature take place in corre¬ 
spondence with varying activities; after a 
! meal or violent muscular eflbrt there is a rise, 
j while mental effort, physical inactivity, or the 
! swallowing of cold water, and such like are 
I succeeded by a fall. Heat is constantly being 
■ gained and lost, and the relative constancy in 
' amount which is maintained is regulated by 
several factors. The amount of heat produced 
depends upon the amount of muscular exertion 
indulged in, and the amount and character of 
the food consumed. This heat is partly di8.si- 
jmted by conduction and radiation from the 
surface of the body, by the evaporation of 
moisture from the lungs and air passages and 
from the skin, and in tne liberation of carbon- 
dioxide from the lungs. It is also in part ab¬ 
sorbed in raising the temperature of food and 
drink when taken into the body. It is esti¬ 
mated that in the case of an adult man 80 per 
cent of the heat loss takes place through the 
skin. Tlie natural coverings of the animal body, 
viz. fur and feathers, and in the case of man 
his clothing, materially restrict this loss by the 
skin, as also does the subcutaneous fat, which 
is a poor heat conductor. The actual regulation 
of loss from the surface of the body, however, 
is effected by the control of the amount of blood 
I supplied to the skin. The more blood appear- 
' ing here, the warmer the surface of the Dody 
becomes, and there is consequently the greater 
loss by conduction and radiation. The surface 
vessels are constricted or dilated by the stimulus 
of the vasomotor nerves, and thus the amount 
of blood reaching the skin is maintained in ac¬ 
cordance with the requirements of heat regula¬ 
tion. The maintenance of the regulation body 
temperature in an atmosphere which is much 
higher than that of the body itself is effected 
by the secretion of sweat, which absorbs a large 
quantity of heat from the skin. Tlius the body 
is cooled, even although the surrounding tem¬ 
perature is higher. [j. r.] 

Animal Kingdom.— It has long been cus¬ 
tomary to speak of natural objects as belonging 
to the three kingdoms, animal, vegetable, and 
mineral. The results of modern research, while 
in general tending to the removal of arbitrary 
lines of demarkation, cannot be said, notwith¬ 
standing remarkable discoveries in the realm of 
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the constitution of matter, to have done much, 
if anything, to break down the barrier between 
the not-living mineral kingdom and the living 
animal and vegetable world. While this is so, 
we are well aware that down at the bottom of 
the scale of living things it has become increas¬ 
ingly difficult to distinguish between animal and 
plant. The barrier, indeed, is broken here, and 
we are forced to recognize amongst the lowest 
forms of life, organisms which have equal claims 
to be regarded as either animal or plant. They 
bridge the gulf, these Protista as they have been 
termed, between the distinctively animal and 
plant organisms. They mark the jilace of di¬ 
vergence of these two now widely separated 
streams of life. 

Neglecting intermediate types, and features 
possessed in common with plants, we may ik)w 
state the broad characteristics of the Animal 
Kingdom, recognizing that, especially amongst 
the lower and degenerate forms, exceptional 
features occur. Animals utilize for the pur¬ 
poses of living, more or less solid food, wliich 
they assimilate in a soluble form. They obtain 
the nece.ssary carbon fi om complex organic com¬ 
pounds - carbohydrate.s, fats,«&c., which are in tlie 
first instance built up by green plants; their 
nitrogen is derived from nitrogenous compounds 
not simpler than proteids, made by other organ¬ 
isms. Most of tnem arc known to get lid of 
nitrogenous waste products. They rarely pos¬ 
sess chlorophyll, such as is distinctive of green 
plants. Their component cells often have no 
very definite cell walls, and such as they are 
they are not markedly difiorent frcmi the cell 
substance. There is generally rnaiked division 
of labour amongst the cells of the animal body, 
resulting in well-defined systems (nervous, loco¬ 
motor, &c.) allotted to the performance of the 
different animal functions (see Animal.s, Func¬ 
tions of). The fundamental distinction between 
true animals and plants is that animals utilize 
food material elaborated by green ]jlants; tliey 
convert this potential energy into kinetic energy 
in locomotion and external work. They are 
characteristically oxidizers, and are piedoini- 
nantly active. 

An outline of the various broad divisions of 
the animal kingdom may now be given. It is 
convenient to maintain the old distinction of 
VF.UTEBRATE or backboned animals, and Inveu- 
TEBRATE, although vai’ious intermediate types 
exist. Commencing with the former we have 
at the top of the scale the most highly organ¬ 
ized animals, the group in which man viewed 
from the zoological standpoint must be placed, 
i.e. the Mammalia. This includes such animals 
as monkeys, bats, hedgehogs, moles, horses, 
cattle, cats, seals, whale.s, rats, kangaroos, &c. 
Diverse as these may appear to be, they all 
possess in common important characters which 
separate them from all other kinds of ani¬ 
mals. They are all in infancy suckled with 
mother’s milk, they possess hair upon their 
bodies, they are wai’in-blooded, there are gen¬ 
erally convolutions on the front part of the 
brain, and before birth they are very closely 
united to the mother by a complex structupe 
called the placenta. Most mammals are ter¬ 


restrial, but various types, such as seals, whales^ 
and seacowB, have taken to the water, and bats 
have become adapted to aerial life. 

There is no doubt as to the class which must 
be ranked next to the mammals. Birds, al¬ 
though along different lines, must be regarded 
as being developed quite as highly as most 
mammals. They possess a covering of feathers 
in place of hair, and the temperature of their 
homes is on the whole distinctly higher. Their 
fore limbs are modified to serve as organs of 
flight; even flightless birds have at least ves¬ 
tiges of wings. In their skeleton there are many 
adaptations for flight, the bones are freq^uently 
spongy or hollow, and there is considerable 
fusion of bones in vanous parts. Modern birds 
have no teeth. Doubtless the most important 
distinction between birds and mammals is 
found in their relation to their offspring. Yet 
although birds are oviparous, there is on the 
whole much parental care exhibited. By far 
the majority belong to the Carinatae or flying 
birds, characterized by the possession of a keel 
or Carina upon the breast Done, to which the 
muscles of flight are attached; there is a small 
minority of running birds (ostriches, emu, cas¬ 
sowary,kiwi), with wings incapable of flight and 
with no keel (Katita'); and there is an extinct 
biixl, Archa'opteryx^ which exhibits various 
reptilian characteristics. It is the study of 
extinct mammals and birds which reveals be¬ 
tween these two classes closer I'elationships to 
the reptiles than to each othei*. 

Keptilks do not form such a coherent group 
as do the higher types. Of living representa¬ 
tives we recognize crocodiles, the remarkable 
Hatteria^ or New Zealand lizaid, true lizards, 
snake.s, and tortoises. But the group was 
in tlie j)a.st Mesozoic age much more prolific of 
types, w'itness the gigantic extinct saurians, than 
the cla.ss is to-day. The reptiles of the present 
time are cold-blooded animals, with scaly ex¬ 
terior; they resemble birds and mammals in 
having during embryonic life two important 
fcetal membranes, the amnion and allantois; 
they differ from the next group in never at 
any stage of their life-history possessing gills. 

AMPiiinjANS, the frogs and toads, newts and 
.salamanders, mark the transition from aquatic 
to tenestrial life. Whilst almost all amphi¬ 
bians have gills, in their larval stages at least, 
they all in the adult condition possess lungs. 
But in addition to possessing lungs, their limbs 
are digitate and of the same type throughout 
as those of the three higher classes. In larval 
life, how'ever, many are characteristically fish¬ 
like. 

Fishes are a prolific race, well represented 
in numbers and in species. They are markedly 
adapted to aquatic life. They are cold-bloodea, 
their respiratory organs are gills, borne upon 
arches at the sides of the head, their limbs 
are non-digitate fins and serve for steering 
and balancing rather than propulsion, which 
is effected chiefly by the taih Typically they 
have a scaly exterior, and have numerous glands 
and sensory structures upon the body. The 
‘lateral line' of bony fishes is such a struc¬ 
ture. True fishes possess a heart of two cham- 
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bers only, which drives impure blood to the 
gills; but there exist forms Known as the Dip¬ 
noi or mud-fishes, which have a rudimentary 
three-chambered heart, nostrils opening into 
tlie mouth, and a lung. They are function¬ 
ally transitional between fishes and amphi¬ 
bians, but thev are probably not directly gen¬ 
etically related. Apart from the Dipnoi there 
are three great orders of fishes: the sharks 
and rays with gristly skeletons,—the Elasmo- 
branchs; the sturgeons, bony pike of America, 
&c., known as Ganoids; and the Teleosteans or 
bony fishes, t.g. cod, herring, salmon, &c. 

The foregoing groups—mammals, birds, rep¬ 
tiles, amphibians, ana fishes — constitute the 
Vertebrata or back-boned animals; but before 
passing on to consider the Invertebrata, it falls 
to us to mention the existence of several types 
which in their structure or development serve 
to bridf^ over the gap between these two divi¬ 
sions. The Cyclostomata, represented by the 
lamprey and hag, and a few other forms, are 
distinctly vertebrate in tlieir plan of struc¬ 
ture, although their skeletal axis consists (►f 
an unconstrictcd cartilaginous rod—the noto¬ 
chord, which is the pi*ecursor of the true back¬ 
bone in all vertebrates. They are further 
devoid of jaws, another bviture which distin- 
guishes the other types from fishes upwards; 
and they have still other peculiai'ities. Simpler 
than these are the lancelets or CJkimialocijorda, 
small fish-like creatures, pointed at both ends, 
occurring generally in shallow water amongst 
sand. These liave an unsegiiicnted notochor<l 
and a dorsal nervous system, but are without 
jaws, skull, brain, heart, limbs, (Jtc. The Tuni- 
cates or LIuochokua, better known as seascjuirts, 
the majority of which aie degenerate in adult 
life, arc undoubtedly vertebrate in their alliiii- 
ties. In their larval stage and in the adults of 
non-degenerate forms, there is a notochord in 
the tail region, a dorsal neivous system, gill 
slits, and a simple ventral heart. Moi’e doubt¬ 
fully there ai’e placed hero Balanogloxms (a 
worm-like creature with gill slits, a so-called 
notochord in the anterior region, and with 
neivous system in part dorsal) and some other 
forms, classed together as Hemichorda or En- 
TEROPNEUSTA. 

Before passing on to consider inveitebrate.s, 
it seems advisable at this stjige to summai’ize 
the more important features which distinguish 
the sub-kingdom just reviewed. As already 
indicated, the clear-cut distinction which charac¬ 
terized earlier classifications no longer exists. 
It will be noted that the transition is maiked 
by a series of forms possessing amongst other 
features a dorsal supporting axis or notochord. 
The great interest and importance of tlii.s fact 
lies here, viz. that this structure occui's in 
all true vertebrates as a transitory embryonic 
organ which is subsequently replaced by the 
backbone. It is thus a structure of phyletic 
significance, and it is usual, therefore, in strict 
zoological classification to speak of chordate and 
non-chordato animals— Chordata and Non- 
Chordata rather than Vertebrata and Inver¬ 
tebrata. It will have been noted tliat all the 
so-called primitive vertebrates have a claim to 


rank as choidate animals. Correlated with the 
possession of a notochord, we find clearly de¬ 
veloped in the true vei'tebrates the following. 
The central nervous system, that is, the brain 
and spinal cord, is tubular and occupies a posi¬ 
tion dorsal to the notochord itself. The essen¬ 
tial parts of the eye—retina, optic nerve—are 
formed by an outgrowth from the brain. Gill 
slits or visceral clefts open from the sides of the 
pharynx to the exterior; in fishes, and at least 
young amphibians, tliey are associated with gills, 
and are thus functional in 1 ‘espiration ; in higher 
forms they are known only in the embryo, are 
transitory and functionless except when modified 
into other structui’c.s. The heart of vertebiutes 
is situated towards the ventral region of the 
body. 

Passing now to the invcitebrates or non- 
(thoi'dates, we find it is not }>ossiblc W'itl? the 
same certaijity to grouj) the various classes in 
a phyletic seiies. Although the groups them¬ 
selves aie well-defined, affinities between these 
arc, except in some cases, far from clear. It is 
usual to place at the t(»p of th(^ scries, the forms 
known as Mollusca. These constitute a rather 
diverse ^rou[) both as regards structure and 
habits, ^rhey luv tin' Ifivalves, such as oyster, 
mussel, &c.; Gaster(>po(ls, c.//. the snails and 
slugs; Cephahfpods or <'uttl<fiish; IfeiUa/iifni 
or tooth shells; and the Amphineura, primi¬ 
tive forms. Most of thes(^ possc'.ss a concen- 
trati'd t.VDe of nervous system, consisting of 
at least three jiairs of ganglia. They ])ossess 
a muscular piotrnsion upon tlie ventral 8Uifac<*, 
termed tln^ ‘foot’, w’hich serves in the majority 
as an organ of loecunotion. In most eases a 
single or double fold of skin, called the ‘ mantle 
secretes a ].)r()tectivc sludl. Though not pos¬ 
sessed by all, a ehitinons toothed ribbon termed 
the ‘radula’, used for rasping tlie food, is eliarae- 
teristie of the group. There ai'e two common 
larval stages, the tr(»cliosp}iere and veliger. In 
general, molluscs are sluggish animals. Their 
I relationships ai’C uneei tain ; most probably they 
i are derived from the ancestral types which gave 
rise to the iinsegmonted w'orms. 

An important series is that of the ARTiiuoponA 
or jointed-]imbed invertebrates. It includes the 
CrustJicea, whicli are for the most pai't acpiatic, 
bieathing by gills or througli the skin. 7'liey are 
the crabs, lobsters, water fleas, fish lice, &c. They 
have a hard outer crust of carbonate of lime, 
and carry two jiairs of feelers upon the head. 
Most eiTistacea are carnivoroiis and predatory, 
some feed on dead creatures and organic debris 
in the Avater, a few feed on plants, and there are 
numerous iiarasites, and some commensals, e.g. 
hermit <Tab and sea anemone. Pelagic minute 
forms (Entumostraca) occur in enormous num¬ 
bers, and form an important element in the food 
supply of fishes. The class Myriapoda, anothei* 
division of the Arthrojiods, comprises the centi¬ 
pedes and millijK^des. The foinier, which have 
a pair of legs to each segment of the body, are 
both carnivorous and poisonous; the latter, with 
two pairs of legs to each segment, are vegetarian, 
and harmless to animals. The Insecta, another 
division, comprising more species than there are 
of all other animals combined, are an important 
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group of diverse habits, having many and corn- 
lex relations with other forms of life and of 
uman activity. They are structurally similar 
to the Myriapoda, but exhibit concentration and 
grouping of the body segments, have fewer and 
more s|)ecialized appendages, and many posseas 
wings. On the wnole, also, their instincts are 
more varied and specialized. Here should be 
mentioned the Prototracheata, a group created 
for the reception of several geneia, of which 
Peripatm is the commonest. This is a small, 
terrestrial, worm-like creature having a re¬ 
markable distribution, oticurring in South Af¬ 
rica, Australia, New Zealand, West Indies, 
South America, &t!. It is of interest not only 
in that it is undoubtedly an animal of very 
great antiquity, but that it is a transitional 
form between insect-like arthropods on the 
one liand, and segmented worms on the other. 
The gr oup of spiders, scorpions, mites, and ticks 
known as the Arachnoidea fonn another section 
of the Arthropod phylum; they are neither a 
very coherent group, nor are their imrncdiato 
affinities very cerbiin. They exhibit greater 
concentration of the body regions than iri.sects, 
and, ajKirt fr-om their tracheal br'cathing apjja- 
ratus, r e.serrible them but slightly. Several aoer- 
rant orders, pr’ofwibly related to tliese, (ran be but 
mentioned, viz., the Tardigrada or* Water Bears, 
mici'oscopiccreatur'es to be found in dust, amongst 
moss, &c.; the Kingcrabs or Xipliosur'a of th(» 
shoi'cs of North America and var ious water’s of 
the far Kast; the fossil Eurypterids and Trilo- 
bites; and the Pycm^gonids oi’ sea-spider’.s. 
Ver’y diverse in form and habit as the various 
typt^s of tliis important phylum ar e, the group as 
a whole is remarkably well-defined and inarKc^d 
out from other phyla by the po.saession of amongst 
others the following charact(^rs. The .skin is 
str’cngthened by a ciiticrle of (rhitin, the body 
carr ies a series of ywir’ed appendages wdiich are 
jointed; it is divided into segments, and the 
symmetry is bilateral. The ner’vous sy.stem 
consists of a brain situated above the gullet, 
a nerve ring around the latter, connecting the 
brain with a double (diaiir of ganglia which 
pa.sse8 along the ventr’al sur’faru;. Economi¬ 
cally tlio group is of consideiuble importrince 
(see r’eferences in this wor’k to various insects, 
ticks, &c.). 

Possessing fundamentally the sjime plan of 
structure, and ver’y probably related, ar’e the 
Annki.ida or r’inged worms; in syrnrnetr’y, seg¬ 
mentation, and type of nervous system, the 
two phyla are alike. An important struc^turjil 
featur’e also in the Annelida is the body cavity 
(»r crxdome, the space between the body wall and 
the gut, wiiicli ar ises as a cavity in the mesoderm 
or mid(lle ger’rninal layer. Beginning amongst 
lower types, it is first clearly seen in the An¬ 
nelids. The group embraces several types of 
diverse habits and structure. As examynes of 
the bristle-footed w'orms or Climtopoda may be 
quoted the familiar earthworm and the fisher¬ 
man’s lobworm. These may be regarded as 
typical, but there are vai’ious divergent, y^ara- 
sitic and primitive forms. The leeches or 
Discoydiora are probably Annelids which have 
become modified in consequence of their semi- 


parasitic habits. More or less closely related 
to Annelids may be named the Rotifera, whose 
adult form somewhat resembles the trocho- 
.sphere larvae of many Annelids, more distantly 
the Polyzoa, e.g. the seamat, and Brachiopoda 
or lampshells. 

The Echinoderma constitute a well-defined 
aeries. They are the starfishes, brittlestars, 
featlieratai’s or’ sea-lilies, sea-urchins and sea- 
cucumbers. They exhibit radial symmetry in 
the adult condition, but that of the larva 
is bilateral. A characteristic structure is the 
water va.scular ayjymratus, a system of ves- 
.sels containing a watery fluid subservient to 
locomotor and resyriratory purposes. There is 
a marked tendency towards the deposition of 
lime in the tissues. Their development is ‘in¬ 
direct’, the adult developing as a new growth 
upon the tissues of the larva. Most members 
of the grouy) yjiactise selfmutilation or ‘auto- 
tomy’ in unfavourable cir’curnstances, e.g, the 
yielding up of the arms by many starfish on 
(iapture. taiis practice is associated with the 
p<)wer of regenerating the lost ymrts. The 
Echinoderma are all marine. 

In addition to the Annelids already referred 
to, there falls to bo mentioned a somewhat varied 
and heterogeneous collection of ‘ worms’. They 
agree with the Annelids in yjossessing bilateral 
symmetry, but they have no appendages and 
are unsegmented. Of these the most important 
are the Nematoda or threadworms ana allied 
forin.s, many of whom are parasitic in yrlants or 
in animals; also the Flatwoums, embracing 
the free-living Turbellaria, the ymrasitic Flukes 
or Trernatoda, an examyDlc of which is the im¬ 
portant yrarasite the liver-fluke of the sheep 
{Distomitm hepaticum), and the Tapeworms 
or Cestoda. Here also are placed the marine 
Ribbon worms or Nemertea. At this point 
we have reached in our descent of the animal 
scale another stage in the developmental history 
of animals. The feature of bilateral symmetry, 
the possession of a body cavity, tlie jxresence 
of three embryonic layers (ectodei’iii, mesoderm, 
and endoderm), are distinctive chai’acteristics in 
a more or less clearly defined degree of all the 
foregoing animal types. It is msefiil to sepa¬ 
rate these as Ctvlomata from the types which 
follow. 

Tlie remaining multicellular animals, Ccelen- 
TERATA and PoKiFERA, are more simply organ¬ 
ized. These have no body cavity, the only 
inttu’iial cavity is that of the food canal. Tlie 
mdial symmetry of the embryo persists in the 
adult, and there is no definite middle cellular 
layer (mesoderm), but only in some a middle 
jelly (mewoghva). Ccelenterata are zoophytes, 
jellyfishes, sea anemones, corals. They are 
mostly marine. The body may be a tubular 
p>lyp or a bell-like ‘ modusoid ’; in some there 
is an alternation of generations between the 
two types. Asexual multiplication takes place 
by budding and fission; in the latter case many 
have limy skeletons which form corals. ITie 
Porifera or sponges are the simplest many-celled 
animals, but their simplicity is generally dis¬ 
guised by budding, folding, &c., and by the 
presence of supporting skeletal parts of a horny, 
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limy, or siliceous nature. This concludes our 
survey of the multicellular animals, the Metazoa. 
We have now reached another important stage, 
the transition from the Protozoa, animals which 
within the compass of a single cell perform all 
the necessary functions of life, to the Metazoa, 
which, dividing the labours of the body, have 
distributed the various functions amongst vari¬ 
ous groups of cells more or less appropriately 
specialized. 

The Protozoa are the simplest of animals, 
and are usually only single cells. Even when 
they form colonies of cells, each cell is func¬ 
tionally similar to its neighbours; there is 
no differentiation (except in a few cases for 
reproductive purposes) of parts comparable to 
the Metazoan ‘body*. Tney are almost ex¬ 
clusively microscopic, very diverse in the form 
of their cell, many of which, e.g. the Infusoria, 
exhibit much specialization of parts. Many, 
again, have a skeletal framework of lime, flint, 
or other substance. In some cases these ‘skel¬ 
etons’ form extensive deposits, e.g. the chalk¬ 
forming Foraminifera or the Radiolarian ‘Bar¬ 
bados earth’. An entire group, the Sporozoa, 
is parasitic, and of considerable importance to 
man on this account. The life-histories of the 
Protozoa are very diverse, and in some, especially 
the parasitic forms, extraordinarily complex, in¬ 
volving more than one host. The Protozoa arc 
further of interest and importance for the light 
they throw upon the beginnings of life itself. 
They merge by imperceptible transition into 
those Protista which link them to the lowest 
plants, and which themselves arc the lowliest 
of known organic forms, 

OUTLINE OF ANIMAL CLASSIFICATION 


Backboned Animals: Technically Vnithates 
or Chordata 

I. With Shills and with Jaws 

''Man, Anthropoid Apes, Monkeys, 
Lemurs, 

Carnivores, such as cats, dogs, bears, 
and seals; with Insectivores, such 
as hedgehogs and moles; and the 
divergent Bats;—as related orders. 

Ungulates, such as pigs, hipi)opo- 
tamus, cattle, sheep, deer, camels, 
&c.; horses, rhinoceros, tapir; ele¬ 
phants; hyraxes; with Kodents, 
fifiTA rabbit, squirrel, mouse, 

.I and porcuinne; and the divergent 

Cetaceans, such as right whale and 
dolphin. 

Primitive orders—Sirenians, e.g. du- 
gong and manatee; Edentates, e.g. 
sloths and armadillos. 

On a lower grade, the I^Iarsupials, 
e.g. kangaroo and bandicoot. 

On a still lower grade, the oviiiarous 
Monotremes—duokmole and sjnny 

^ ant-eater. 


Birds 


Reptileb 


I Keeled flying birds, e.g. Eagle. 

I Keelless running birds, e.g. Ostrich, 
j Extinct reptile-like bird— Archaop^ 
I ttryx. 

{ Crocodiles and Alligators. 

Snakes. 

Lizards. 

Tortoises and Turtles. 


Amphibians 


Fishes 


Tailless Frogs and Toads. 

Tailed Newts. 

Labyrinthodonts and other extinct 
^ Amphibians. 

f Double breathers—Mudfishes. 
iTeleostomes (Teleosteans and 
I Ganoids), e.g. Salmon. Sturgeon. 
(.Elasmobranchs. Cartilaginous fishes. 


II. With Shills and without Jaws 


Ctclostomes 


III. Without Shills 

Amphioxus and other lancelets; Tunicates or Sea- 
squirts; liahinoglossus, Ceplialodiscus, and other doubt¬ 
ful intermediate forms between Vertebrates and In¬ 
vertebrates. 


ECHINODKBMa 


‘ Worms ’ 


Backbonelkss Animals: Technically Invenehrates 
or Non-choi'data 

f Cuttlefishes. 

Molluscs .-I Snails. 

t Bivalves, Ac. 

( Spiders, Scoiqnons, Mites, Ticks. 
Insects. 

Crustaceans. 

Kingcrabs. 

Feather-stars (Cystoids and Blas- 
toids, extinct). 

Brittlestars. 

Starfishes. 

Sea-urchins. 

Sea-cucumbers. 

Bristlcworms. \ Annelids or Annu- 
Lcechcs. f lates. 

Lampshells or Brachiopods. 

Polyzoa, e.g. Seamat. 

Threa«l worms. 

Ribbonworms. 

Tai^eworins. ) 

Flukes. J- ‘ Flatworms 
Planarians. j 
The foregoing are sometimes grmiped as Coelomata. 

{ Jellyfishes and Sea- ^ 

anemones. 

Zoophytes and Medusoids. 

Poiufera . Sponges. j 

Protozoa . Simplest forms of animal life. 

P.B.] 

Animal Labour.— Tlie animal labour em¬ 
ployed on the farm includes that of man, the 
norse, the ass, the mule, and the ox. In some 
countries the dog is also employed in subsi¬ 
diary labours associated with the practice of 
agriculture, and its employment by the Eskimo 
for purposes of draught is universally known. 
In Britain, however, the dog is solely employed 
as a hunter, as a watch, and as a com^nion, 
and never as a labourer on the farm. Apart 
from man hinnself, tlie horse is the chief animal 
power employed on the farms of the United 
Kingdom. In Scotland hai*dly any other ani¬ 
mal is kept on farms for purjwses of draught; 
but in England oxen are still used in mrm 
labour to a limited extent; while on the smaller 
farms of Wales and Ireland, as well as in the 
market gardens round London, the ass forms a 
valuable working assistant on the farm, and is 
in regular use as a carrier of farm and garden 
produce, and for other similar purposes. No 
feature of farming in the west of Ireland is 


A coelo¬ 
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more characteristic than the farmer’s wife taking 
eggs and butter to market in her little donkey- 
cart. 

At no very ancient date, however, oxen were 
the chief animals employed in Britain in the 
tillage of farms, and over a great part of the 
continent of Europe they have been used from 
time immemorial, and ai e still employed in large 
numbers for this purpose. Their gradual dis¬ 
placement in Britain in favour of the horse 
appears to have been brought about through 
tne operation of a variety of causes, chief of 
which were the development of a more complex 
system of husbandry, and the opening up of 
wider connections between the producers and 
consumers of agiicultural produce. In days 
when each farm was in great measure selfcon- 
tained, when every farmer and his family lived 
on the produce of his own holding, when there 
was no purchase of manures, little sale of crops 
and of stock, and no communication with disUint 
markets, when tillage itself was of a very 
primitive character, and the practices of thorough 
cultivation, which date from the introduction 
of the drill system of liusbandry, were unknown, 
ox teams were legarded as quite capable of 
doing all the work of the farm. But with the 
improvement of cultivation that set in after the 
introduction of the practice of green cropping, 
with an increasing town population to which 
farm produce began to oc sent from long 
distances, with the opening out of roads and 
the increase of intercourse between fainis and 
markets, and a greater interchange of products, 
the advantages of horse labour began to be 
felt, and the use of oxen on the farm steadily 
diminished. Changes in the character of the 
horses themselves also began to be made, leading 
to their improvement for diaught purjMises. 
Nevertheless, even at so late a date as the first 
half of the 19th century, the relative advantages 
of oxen and horses for use on tlie farm con¬ 
tinued to be keenly discussed, though at that 
time they had been almost entirely discarded 
in Scotland and also generally in Ireland. 

The advantages claimed for oxen were that 
they were steadier workers in such heavy tillage 
as ploughing, that they required less capital to 

urchase, and were less liable to accident and 

isease, that they increased in value every year 
instead of depreciating heavily as horses gener¬ 
ally do, and that they cost less for food, shoe¬ 
ing, harness, and attendance. All these advan¬ 
tages, it may be noted, sum themselves up in the 
one word economy. So far as concerns efficiency 
of labour, practiailly no claim was set up for 
them. 

In favour of horses it was pointed out that 
they were much more active and expeditious 
workers, that they were more intelligent and 
adaptable, that they threw more energy into 
their work, and were ready if necessary to under¬ 
go prolonged fatigue and to make special exer¬ 
tions; while the ox, on the other hand, while 
willing to work steadily at one dead level of 
effort, refused or succumbed on the occurrence 
of any special strain. It was not successfully 
denied tnat horse labour was more costly, but 
it was held that its greater efficiency more than 


compensated for the greater expense, and that 
the more expensive labour would also prove to 
be the more profitable. 

Time and experience proved themselves to be 
on the side of the horse, under the conditions 
of agriculture prevalent in Britain during the 
19th century. First in Scotland, and gradually 
further southwards, the use of oxen in the culti¬ 
vation of farms was given up, and they are now 
only employed for such purposes in a limited 
degree in some parts of the southern counties 
of England. But on the continent of Europe 
they are still extensively maintained on farms 
as the chief animals of draught, while in Cape 
Colony, and in many other parts of the globe 
into which railways have not penetrated, the 
ox wagon still remains the chief means of trans¬ 
port. In France they are especially numerous 
in the districts of small farms, as in Saintonge 
and Poitou, and in the Limousin, and it is 
stoutly maintained that in the existing circum¬ 
stances of agriculture in these provinces no 
othei* labour could be so profitable. One of the 
chief factoi H which seems to throw the balance 
of advantage in c;ei*tain provinces on the side of 
the ox, is the small size of the holdings existing 
in them. On simill farms the amount of capital 
requiied for the purchase of horses and the 
risks of total loss involved are greater than can 
be safely borne by men of small means, while 
on holdings below a certain size, full employ¬ 
ment cannot be luovided for a pair of horses, 
and the amount of produce they consume de¬ 
tracts seriously from the sales and income of 
the holding. On behalf of the ox it is affirmed 
that if employed in moderate work only, he is 
healthier, nas a better appetite, and fattens 
almost as rapidly as when kept in confinement, 
and that his work is got at little or no cost. It 
is also claimed that the beef of a bullock that 
has been kept at moderate work is of better 
quality and l icher flavour than that of an animal 
kept without exercise during the fattening 
period. To obtain the most satisfactory results 
it is essential that the animal should be fed up 
to the maximum that he will eat with suitable 
foods, and that care should be taken not to over¬ 
work him. His employment in work for one 
day in foui*, or for about ninety days in the 
year, is regarded as the proper amount. In 
the valleys of the Pyrenees, cows ai'e I’egularly 
em])loyed for draught purposes as well as oxen. 
They at the same time suckle tlieir calves, and 
yield milk in addition for the use of the 
farmer. 

Another factor that in great measure deter¬ 
mines the choice between the horse and the ox 
for farm labour is that of climate and tempera¬ 
ture. In a cold and stormy country like Scot¬ 
land and the north of England, field labour is 
pmshed on at greater speed; men work with 
more energy and activity, and require the 
animals assisting them to move at a similar 
jiace. The quick-stepping Clydesdale suits their 
pace better, either in the "fui'row or on the 
road, than the slow-moving bullock. But in the 
hot and oppressive summer days that occur in 
abundance in more genial climes, quick action 
and lapid work are not possible. Slow-going 
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steady exertion is all that can be got either 
from beast or man. For such work the ox is 
admirably suited, and under such conditions it 
does not seem probable that it will be displaced 
by the horse. As to the breeds of cattle most 
suitable for draught purposes, it is obvious that 
active, hardy cattle, provided they are of docile 
disposition and easily manageable, are better 
adapted for labour than the heavier and softer 
breeds that have perhaps greater fattening 
aptitude. Of the various British breeds, the 
Devon and the Sussex have been most used for 

{ )urpo8e8 of draught, and to a less degree the 
arger and heavier Hereford. All these breeds 
possess frames well adapted for traction, as they 
are strongly and massively developed in the 
shoulders and chest, while they have quiet and 
placid tempers which make them easy to break 
and handle. The Sussex ox makes a strong and 
steady worker, capable of moving a good weight, 
while the Devon, though less in size and strength, 
possesses greater activity, and is superior in 
symmetry and perhaps also in intelligence and 
docility. See also arts, on Ass, Ox, Mule, 
Horse Power, Motive Power. [r. r. w.] 
Animal Nutrition. See Nutrition. 
Animal Parasites. — Animal parasites 
arc animals which at some stage of their life- 
history derive both protection and nourishment 
by living in or upon the body of another organ¬ 
ism—plant or animal—generally to its disad¬ 
vantage. The number of different kinds of 
parasites is large; most gi'oups of the animal 
kingdom afford examples, and some groups are 
entirely parasitic. Such are the Sporozoa, the 
Trematoda or Flukes, the Ccstoda or Tape¬ 
worms, and the Acanthoccphala or hook-headed 
worms. Ncmatoda or threadwoi ms, and Cope- 
poda belonging to the (hustacea, are largely 
]3arasitic. It will be noted that these forms are 
exclusively Invertebrates; parasiti.sm among.st 
Vertebrates is happily almost unknown. The 
best-known case is that of the hagfish, which 
inhabits the body of the cod. The Vcrtebnita 
more commonly servo as hosts. 

Parasitism exists in very various degrees. 
There are external or ecto-parasites, which live 
upon the outside of their host, extracting 
nourishment from its body. These may move 
about freely upon it, such as fleas and lice, or 
they may remain more or less fixed in one place, 
e.g, Copepoda (‘fishlice’), ticks, and some fluke.s. 
Endo-parasites inhabit the internal cavities or 
organs of the body; the.se are the more numer¬ 
ous, and of greater importance. The alimentary 
canal and associated organs, being in direct 
communication with the exterior, are most fre¬ 
quently infected. Here we find Protozoa, Liver 
Flukes, Tapeworms, Threadworms, larval bot¬ 
flies, &c. Recent researches have shown that the 
blood may harbour microscopic animal forms, 
e.g. malaria parasite, trypanosoma, piroplasma, 
&c., many of which are tne cause of important 
animal diseases, reference to which will be 
found under their respective heads. Regarding 
special structures in parasites, only very general 
facts can here be stated. There is a general 
tendency towards the loss of sensory and loco¬ 
motor organs, especially in the stationary forms. 


Organs of fixation are common, such as hooks 
and suckers, e.g. in Tapeworms and Flukes. 
The life - histories are frequently complicated, 
involving more than one host, and free-living 
stages may intervene. A familiar example is 
that of the liver fluke, which has two or more 
larval generations in the pond snail, followed 
by a free-living cercaria stage in moisture upon 
the grass. On being swallowed by a sheep tho 
cercaria develops in the liver and bileducts 
into the adult sexual fluke. The difficulties 
amongst parasites in the way of finding a fi'esli 
ho.st for each successive generation are very 
great, and to meet these, enormous numbers of 
eggs are generally produced. Each segment 
of a tapeworm may produce half a million or 
more eggs, and there are usually numerous seg¬ 
ments. 

Parasites may secure the needed protection 
j and nourishment without inconvenience or in¬ 
jury to the liost, and this appears to be the 
case in some instances at least. Many fish hai - 
bour large numbers of Ccstodes in the intestine 
and yet appear perfectly healthy. There are, 
however, many ])ossil)ilities of injury. Larger 
larasites, especially if numerous, may cause 
docking of intestinal or other passages; there 
may be mechanical injury due to pressure on 
delicate organs. Further, in the case of young 
animals especially, the loss of nutritive material 
may be serious. At the j>oint of fixation or of 
burrowing, the injured tissue may become the 
I ceiiti'c of secondary infection by bacteria or 
I protozoa. Then parasites which migrate from 
one region to another not only do injury by 
the way, but they may l each organs where their 
presence causes serious or even fatal lesults, 
e.g. hydatid cysts of tapeworms. Then it 
appears to be established that many parasites 
excrete toxic substances which evoke serious 
disordei-s of a nervous nature. Lastly, there 
should bo recalled the various tryjmnoHomiases 
and piroplasmoses—definite diseases caused by 
the presence of protozoal organisms in the blood 
of various vertebrates. See Ascaris, Cestoda, 
Strongylus, &c. &c. [j. r.] 

Arimal Products and their Uses.— 
A list of the above could be composed such as 
would strike the honest vegetarian with amaze¬ 
ment, and make him pause to consider how 
the world’s needs might be supplied if converts 
to his views were made in any considerable 
number. 

It may be said that no part of an animal is 
wasted under modern conditions and whei’e 
slaughter is carried out in proper abattoirs, 
where facilities exist for th(^ disposal of what 
was formerly termed the * fifth quarter’. The 
hair and skin, the hoofs and horns, the bones, 
the blood and fat, and even the refuse of these, 
provide useful commercial commodities in ever- 
increasing ratio as the discoveries of science 
advance. Commencing from the outside, we 
may lefer to the liirsute coverings of animals, 
known as bristles and hairs. The difference is 
not so much in anatomical arrangement or histo¬ 
logical character as in stoutness, in length, and 
strength. Bristles are most developed upon 
swine, although coarse hairs called by the same 



140 


Animal Products and their Uses 


name are found upon certain parts of horses, 
as along the under jaw during the cold season, 
and along the spine of dogs notably those 
hairs which are erected as a sign of anger or 
excitement. The so-called ‘feather’ upon the 
legs of Shire horses compares with the bristles 
of swine, except in the more refined families, 
where a softness resembling that of the Clydes¬ 
dale has been cultivated by careful breeding. 
A breed of pigs is reared in Russia specially for 
the strong bristles which grow along the spine, 
and are of the highest value to bootmakers; a 
second quality entering into the best of hair¬ 
brushes. For the coarser work of painters, 
bristles of various kinds are employed, but for 
artists’ jpencils those of the camel, sable, badger, 
and polecat are used. Hair tliat is unfitted 
for spinning into yarn, while of soft texture, as 
that of the rabbit, hare, cat, and rat, is utilized 
for the making of the better class of felt hats, 
and in this department the French excel. For 
roofing felts and such as are employed in cover¬ 
ing boilers and steam pipes, the hair of bullocks 
is used, and the least clean and valuable samples 
are worked up in mortar as a binding material 
for house-building. The tail and mane hairs 
of horses and cattle lend dignity to our law 
courts by entering into the composition of offi¬ 
cial wigs, and give comfort to our bodies when 
used to stuff cushions and articles of furni¬ 
ture. The whole of our s[mce would be taken, 
if we attempted to describe tlie many uses to 
which the hair and bristles of animals are de¬ 
voted—in making crinoline for ladies’ bonnets, 
and fishing lines for the angler. Enough has 
perhaps been said to indicate the great value of 
the external covering of animals. 

The tanner divides into two classes the skins 
of animals primarily, denoting all small ones, 
as those of the calf, sheep, and goat, as ‘skins’, 
and those of the horse and ox and large animals 
as ‘hides’. These latter only are obtainable in 
quantities that can be readily dealt with by 
commercial methods, as hides for Winning into 
leather. The manufacture of calf skins and 
those of sheep fall into another category, and 
are esteemed foi‘ special purposes. The ox and 
horse afford the most valuable and useful hides, 
and the supply is constant in Europe, as a 
result of slaughter for food or other reasons; 
while in Soutii America, Australia, and some 
parts of Africa the hide is the most valued 
portion of the animal. Britain is the country 
of import for vast numbers of hides and skins 
from all parts of the world, and tlie leather 
trade one of much importance. Skins of inter¬ 
mediate substance—between the ox and horse 
hide and those of calves and sheep—come from 
India, and are known as kips. On account 
of their great number, the skins of sheep and 
lambs render them of only secondary impor¬ 
tance as market products to those of the stouter 
hides of the larger animals. The tanning of 
hides has of recent years undergone a complete 
revolution. The tanner’s pits of oak bark are 
only to be seen in a few country districts, and 
no longer pay, despite the preference given to 
leather made in the oldrashioned way and 
occupying months in preparation. Practically 


the same results are now obtained by chemical 
processes extending over a much shorter period. 

A very important use for sheepskins and 
some of the nner calves and goats is that of 
parchment, the making of which is one of the 
oldest industries of the world. Having regard 
to the documentary evidence of ages, preseiwed 
on mrchment or vellum, the indebtedness of 
civilization to this animal product is inestim¬ 
able. The industry is in a very few hands, and 
may be described almost as an hereditary call¬ 
ing; son succeeding father over a period of cen- 
tuiies, and acquiring a degree of skill unchal¬ 
lenged by outsiders, who are not tempted to 
comjMJte for a market so limited. The wool 
or hair is fii st removed, and the skin stretched 
upon a herse. The fleshy panicle and super¬ 
fluous fat is lemoved by a semicircular knife, 
and some of the moisture expressed in the 
process. Inferior skins are allowed to diy 
after this, and are suitable for drum heads and 
binders’ purposes; but tlie finest selected skins 
undergo further preparation with chalk and 
pumice stone on the flesh side, until a fine 
velvety surface is obtained. The stoutest vel¬ 
lum is made from calfskins, and the thinner 
and cheaper varieties from split sheepskins. 
The trimmings are boiled down for making 
glue and dulmin, so that nothing is lost. 

Glue is an impure variety of gelatine, and 
is obtained from skin, bones, horns, hoofs, in- 
testine.s, and tendons of animals, and bladdere 
of fish—the finest from the sound of the stur¬ 
geon, and the coaisest from the hoofs of horses. 
Chondrin is procured from cartilaginous sub¬ 
stances, and differs only in purity from other 
forms of gelatine. That prepared as a culinary 
aiticle from calves’ feet, and recognized as 
calves’-foot jelly, is one of the purer kinds of 
gelatine. Glue makers utilize the refuse of the 
tanner and the parchment maker: the cuttings 
or pirings of hides, sheepskins, the ears of 
bullocks and sheep, rabbits, hares, cats, dogs, 
and even old gloves, may be added to the caul¬ 
dron ; hence the many grades of glue, dependent, 
of course, upon the quality and proportion of 
pure gelatine to extraneous matter. 

Gelatine prepared from the finer sources, re¬ 
ferred to in tne above paragraph, enters into 
many articles of commerce and domestic utility. 
The stockpot of the cook is enriched by tne 
gelatine fiom bones. The paper maker uses it 
as a sizing agent. By treatment with bichro¬ 
mate of potash a chemical change in its com¬ 
position is effected by which it is rendered in¬ 
soluble in water and non-absorbent of it. This 
discovery has led to its extensive use in photo¬ 
graphy and other arts. In this altered condition 
it is employed as a waterproofing material. 

The so-called catgut employed for violin, harp, 
and other stringea instruments; for surgeons’ 
sutures, clock weights, and wherever toughness, 
durability, and strength are needed with flexi¬ 
bility, is made fix)m the intestines of sheep. They 
are washed clean, steeped in water; their exter¬ 
nal membrane scraped off; then macerated in 
an alkaline bath, rendered smooth and of equal 
substance by drawing out, bleached by the 
fumes of sulphurous acid, and then sorted, 
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twisted together or dyed in various colours, 
according to their intended use. The intestines 
of animals are utilized as sausage or polony 
skins, and in many ways as waterproof cover¬ 
ings after suecial treatment. 

The fourtn stomach of the calf (abomasum) 
is made use of to prepare rennet, and is em¬ 
ployed in cheesemaking in pieference to any 
other substance, although various acids and 
ferments have been tried, such as decoctions of 
thistle tops, artichoke flowers, and butterwort. 
Br. Voelcker, the great chemist, holds the view 
that the specific action it has of converting 
sugar of milk into lactic acid is sui generis^ and 
only known by its action. It is prepared by 
slicing the membrane into thin strips, salting, 
and smoking. Spices and aromatic drugs are 
sometimes added to it, its natural odour being 
rather unattractive. See Rennet. 

The uses of horn in the arts and crafts are 
numerous, but the earliest record of its manu¬ 
facture into buttons only goes back to 1777; 
indeed buttons of any kind were unknown 
before the reign of Elizabeth, and at that time 
no holes were made for them; their purpose 
being purely ornamental, and their distribu¬ 
tion being arranged entirely for effect. Horn 
handles to knives and other instruments, horn 
rings, discs as non-conductors, horns as musical 
instruments, and as drinking cups and drench¬ 
ing horns, are everywhere to be round, although 
being rapidly displaced by materials of other 
kinds; notably those hardened gelatines men¬ 
tioned in connection with glue and gelatine in 
another article. 

The chief uses of horns are the same as of 
hoofs, namely, the manufacture of different 
grades of gelatine or glue; of waterproofing 
substances, and hard but light materials pro¬ 
duced by so-called carbon processes. 

Hoofs aie of the same composition as horn, 
the degree of hardness differing according to 
the proportion of water chiefly, but in the pro¬ 
portion of gelatine in various parts of the same 
iioof; the softer frog of the horse, or coronal 
portion of the ox and sheep, having a larger pro¬ 
portion of gelatine and more water than the 
plantar surface. Hoofs generally may be said 
to be less closely constructed than mature horns, 
and more absorbent when macerated in water. 
Histologically examined, the hoof presents 
canals, and the epithelial elements not so closely 
packed as in horns. Hoofs are therefore less 
suited for manufacture into buttons and other 
solid articles than horn, and are generally 
utilized by the wet processes mentioned in the 
manufacture of gelatine and glue, oi- converted 
into animal oils. Of these, neat’s-foot oil is 
a valuable commodity, and much prized by 
machinists, watchmakers, and toolmakers. 
Genuine neat’s-foot oil is prepared by boiling 
the split feet of oxen in an open vessel, or by 
superheated steam in a closed cylinder. The 
oil rises to the surface of the decoction and is 
skimmed off. Inferior grades contain much of 
the fat, which semrates and falls to the bottom 
of the vessel. The animal oil obtained from 
the feet of horses is much inferior, as is that of 
the sheep, but is largely used to adulterate the , 
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genuine neat’s-foot oil, which always commands 
a good price. A spurious imitation is made by 
mixing liquid hydrate of potash with linseed 
oil, the compound having much the same ap¬ 
pearance. 

When deprived of fat and gelatine by manu¬ 
facturers, bones are very largely used for the 
manufacture of fertilizing manures. (See Bone 
Manures.) Blood is maufactured into a manure 
which contains a high percentage of nitrogen. 
(See Blood Manure.) The supra-renal and 
other glands are now employed as animal medi¬ 
cine in the treatment of disease. F'at is used 
in soapmaking. (Glycerine is a valuable by- 
jiroduct of the soapboiler. 

The system of scalding pigs, or of converting 
to bacon with the skin intact, leaves very little 
in the form of offal but the intestines for 
sausage skins and the blood for manurr. The 
pigs’ skins used for saddles and other purposes 
are chiefly obtained from Servia, where hogs 
jire mainUiined in a semi wild state in the 
forests. See arts. Cari'ass and Offal. 

[h. l.J 

Animals, Diseases of.-- The history of 
animal plagues and the welfare of the ]x;ople8 
of the world are intimately associated. The 
herdsman is the first step in civilization, long 
before agriculture, in its original sense, finds a 
j)lace. It follows, therefore, Uiat animal plagues 
and the diseases generally of live stock under 
domestication are of first-rate impoitance to 
the health and wealth of a nation. So much 
may be said of all nations, but of none more 
emphatically than of the British, whose fM."ople 
have shown an a})titudc for breeding, rearing, 
and management of all kinds of animals, never 
before equalled in the history of the world. 
Nor can there be any doubt of the superiority 
of modern breeds of animals over any tnat have 
gone before, whetliei* in comparatively lecent 

very remote peiiods. At a time when the 
Romans described the inhabitants of this coun¬ 
try as barbaric, they also clearly show that 
these inhabitants had made no small progress 
in agriculture. 

Animal plagues have been described, with 
more or le.ss accuracy, from the time when 
men first began to record their observations. 
The late Dr. Fleming, (thief veterinary surgeon 
to the British army, made an exhaustive study 
of the history of these plagues, commencing from 
B.C. 1490 to A.D. 1844, since which we have had 
regular contiibutions to veterinary literature, 
and detailed accounts. For the history of ani¬ 
mal diseJises, then, we refer the reader to Flem¬ 
ing’s works. Coming down to our own more 
immediate times, it is a melancholy fact that 
ignorance on the part of governments was 
responsible for the introduction of the most 
serious plagues ever encountered in this coun¬ 
try. Cattle plague was permanent on the Stepjies 
of Russia, and from time to time invaded ^ja- 
cent countries in the ordinary course of trade 
distribution of animals, witnout any official 
knowledge of the fact. The plague spread west¬ 
ward, and might have been prevented from 
obtaining a footing in these islands by a very 
slight expenditure. Ignorance of these matters 
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cost the country millions sterling, and many agri¬ 
culturists were ruined. Much that was written 
about animal plagues prior to the 19th century 
was unreliable and confusing, as the woitis 
murrain, plague, distemper, had no very clear 
meaning, one writer referring to rinderpest 
and another to anthi-ax, or pleuropneumonia 
perhaps; while an element of superstition and 
some exaggeration made any analysis of such 
records extremely difficult. By common con¬ 
sent the words cattle plague and rinderpest 
are now employed only in connection with 
the specific infectious disease liaving for its 
most prominent symptoms ‘ intense fever-, diar- 
rhtt*a or dysenter’y, croupous infiamrnation of 
the mucous membranes in genei-al, sometimes 
a cutaneous papular- er uption, and great j>ros- 
tration ’. Its diagnosis is often difficult, espe¬ 
cially at times when its jn-eseiice is not sus¬ 
pected ; hence it follows tliat the sjuead of 
the disease is almost beyond control before 
the danger- is made manifest. Wher-e it is 
enzootic it takes a modified form, and le- 
cover-y is the rule rather than the exception, 
and experts easily able to diagnose the vir-u- 
lent form it assumes in western Eur-ope fail to 
detect it in Steppe cattle at home. By what is 
known as the stamping-out system this country 
has been for many year-s clear- of the disease, 
although the infection ha.s, at comparatively fre¬ 
quent intervals, travelled westwar-ds to poi*ts 
having an export tr-ade to these islands. To 
an efficient system of veterinar-y inspection, and 
to more ra))id means of obtaining infor-rnation 
as to epizootic! maladies among animals on the 
mainland of Eur-ope, we owe our present im¬ 
munity—an immunity that can by no means 
be guaranteed when it is remembered that 
hides ai’e always corning in fr-orn all par-ts of 
the world, and that no efficient examination 
of them is possible (see Antiiiiax). The losses 
in this country in 1805-0 are estimated at 
233,629 head, and of a value of five to eight 
million pounds. 

pLEUiiOPNEUMONiA or' lung plague, for- destr uc- 
tiveness, stands next to rinaerpest. Whether it 
was really known so long ago as 1093, when 
Valentine described an epizooty among cattle 
in Hesse, is doubtful; but what is chiefly re¬ 
markable is the spread in some two centuries 
from a relatively small centre to nractically 
all the cattle countries of the wor ln, a thing 
that would have been impossible prior to the 
great intercourse between nations which the 
era of steam navigation consumnrated. The 
outward trade in the best class of cattle fr-oiu 
Britain necessai-ily made her- the gr eatest dis¬ 
tributor of the lung plague to other countries. 
From the earliest reliable information concern¬ 
ing the disease it seems to have been almost 
confined to southern Germany, Switzerland, 
France, and northern Italy, a comparatively 
small area; and it was later spread, like so 
many other animal plagues, by armies, and 
the great movements of live stock which their 
feeding implies. From 1789, when it was more 
or less limited to the Swiss mountains, it gia- 
dually spread, reaching the western ports, from 
whence it was imported into England in 1841. 


The insidious manner of its invasion, the subtlety 
of its coiitagium^ and the losses, both by death, 
and depreciation of the survivors, constitute it 
one of the most disastrous plagues that can 
afflict a cattle country. Like rinderpest it is 
confined to the bovine species. 

It is an infectious disease, due to a specific 
organism, and generally affecting the lungs and 
their covering membranes and lining of the 
chest (pleurm), and producing a nodular or 
lobar pleuropneumonia. Its localization in 
the lungs is regarded as proof more or less of 
infection through the inspired aii-; but it may 
be remarked in this connection that glanders, 
which most frequently is localized in the lungs, 
lias been proved to enter the body by other 
gates, as by ingestion, inoculation, &c. Inocu¬ 
lation of healthy bovines with the morbid ma¬ 
terial from the lungs produces characteiistic 
lesions at the seat of inoculation, but does 
not always result in the lobar pneumonia 
and pleural trouble tyjiical of accidental in¬ 
fection. With a period of incubation varying 
from two or tliree weeks to as many months, 
no ordinary or practicable quarantine regula¬ 
tions can fence against it, and slaughter of 
animals affected, as well as those in ctmtact 
with the distjased, is found to be the only 
means of dealing with the malady. Although 
exterminated from these islands, a case or two 
now and again has been diagnosed, and traced 
to cattle of foreign origin, or to peisons who 
have had contact with animals slaughtered at 
the port of debarkation; a cordon has been 
formed, and stamping-out measures so effec¬ 
tually biken as to j)revent the spread of the 
diaea.se. 

Foot-And-Mouth Disease, or epizootic aph¬ 
tha, is believed to have existed in Europe for 
two thousand years, but Gieck and Koman 
writers leave us rather confused as to this 
point. That it was prevalent in France, Ger¬ 
many, and Italy in the 17th and 18th cen¬ 
turies there can be no question. It w^as not 
until about 1839 that it appeared in England, 
and w-as regarded as a new disease. Its spread 
w’as very rapid, and the losses occasioned were 
not so much by death as by reduction of value, 
loss of profit on dairying, and hindrance to trade 
in live stock. Sheep and pigs as well as cattle 
are su8ce])tible, and a mild form of it has been 
found among men in attendance upon animals 
affected. The loss to the farmer and stock¬ 
breeder, the graziei- and butcher, during the 
continuance of the plague was perhaps as great 
as that from any of the more fatal diseases. 
The stamping-out system is adopted with this 
disease. Bacteriologists are not agreed as to a 
specific organism, but a micrococ(!Us has been 
discovered which produces the disease by in¬ 
gestion but fails Dy inoculation. The stamp- 
ing-out method is adouted in this country, and 
is universally endorsea as the wisest course to 
pui-sue. 

Anthrax. —In one or other of its forms 
anthrax prevails over the entire surface of the 
world, affecting wild as well as domesticated 
animals and man. While perhaps more preva¬ 
lent in the tropics than the Polar regions, it 
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affects the reindeer of Lapland and the live 
stock of temperate regions. The injuries it in¬ 
flicts are incalculable. Marshy lands or those 
with a Stitt impermeable subsoil are the most 
subject, and there are districts in Eurojje 
(France, Germany, Hungary, Poland) where 
it annually inflicts such severe losses as to 
liave made stock rearing almost impossible to 
be carried on at a profit, until the system of 
irotective inoculation was introduced. In Si- 
leria, so terrible has been the jilagiie at in¬ 
tervals, that it has been found necessary to 
employ regiments of soldiers to bury or burn 
the carcasses of animals lying in swamps or 
floating in canals and infecting the air and 
watercourses. It seems tolei'ably certain that i 
the murrain of Exodus was anthrax, and having 
regard to the previous visitations of tiu' water 
of the rivers, the frogs, licie, and llitis, the cai- 
riers of the disease may be indicated. 

So much dreaded was anthrax that classit‘al 
writers allude to it as the murrain, all othei' 
disorders seeming to them of (comparative in¬ 
significance (see Virgil, Georgies, III). As a de¬ 
vastating pestilence among animals, and com¬ 
municated through them to man, it constantly 
occurs in the history of the Middle Age.s. Many 
and curious are the recijjcs to be found in tlie 
early Anglo-Saxon writings, for* a plague whicli 
was and is even still held in remote (listricts to 
be duo to evil spirits, as the name puck or pook 
applied to the bhuikleg form of anthrax iruli- 
caK^s. 

It was in the investigation of anthrax that the 
disease-pi'oducing bacilli were fir st discovei*ed— 
a discovery wliich has given to medicine and to 
resear ch a wholly dittererit bent, and led to the 
great advances irr preventive medicine, and pro¬ 
motion of the knowledge of hygiem;. Pollerider 
and Br*auell, Davaine, Chaveau, and Tou.ssaint 
prepar-ed the M^ay, and Pasteur* (ariicd out a 
system of cultivating bacteria by which the 
nroi’bific poison is ernjrloyed as its own anti¬ 
dote. 

The infectious diseases which from time to 
time spread rapidly and decimate out* flocks and 
herds are not so many in number as in impor¬ 
tance. They include a larger* number now than 
when we had less knowledge of pathology, as 
for instance glanders and far cy, which ar e now 
known to have a common origin, the one run¬ 
ning into the othei\ Farcy is an outwar d mani¬ 
festation of a disease of chronic form, the lym¬ 
phatic vessels being chiefly concerned, but it is 
only a question of time wherr the acute form, 
glanders, shall develop. The lungs show the 
chai*acteristic lesions of glanders when no clini¬ 
cal signs have been discovered. A discharge 
from one or both nostrils, with ulcers on the 
membrane within, ai’e the diagnostic symptmns. 
A preparation of the debris of glandei*s oacilli, 
known as mallein, is now employed as a diag¬ 
nostic agent, and is valuable as enabling hoi-se 
owners to determine whether an animal is af¬ 
fected with glanders while as yet there are no 
clinical signs. The disease is due to specific 
bacillus, which may infect by contact with the 
respiratory membranes, by ingestion with the 
food, or by inoculation through a wound or 


abrasion. Glanders causes the death of human 
beings every year*, and the loss of enough horses 
to supply the British army with all the re¬ 
mounts required; nevertheless it has been found 
i*»possible to induce any gover*nment to adopt 
.suniciently stringent and (H)stly measures to 
eradicate it. 

Variola or cowpox is inrpor'tant chiefly for its 
relationship to smaIl]>ox in man, and the im¬ 
munity, or comparative immunity, vaccinatioir 
confer.s. Other* vesicular* eruptions, as sheep- 
pox, occur among the domesticated animals, 
but seldom take a serious foi ni. 

iSwtNK Fkvkr is due t«) an ovoid bacterium and 
takes a var*iety of forms; so much so is this tire 
case, that the Board of Agriculture places no 
(‘onlrderrce in the diagnosis of its own appointed 
veter inary inspectot*s, but roqrrires them to send 
th(^ viscera to the laboratory, for* cultur’cs to be 
made arrd the sjreciiic or*ganism to be idturtified, 
before arrivirrg at any decision. The delay is 
vexatious to owners, and corrtjK'nsatiort so tardy 
that the tenqrtation to coircealrnent has too fr’e- 
(juerrtly been yielded to, rrnd is doubtless orre at 
least of the reasorrs why so little progrt’sss has 
beerr made towards stamping out a (iisease w'lrich 
continues to inflict gr eat har dship orr irrdividuals 
and fiirancial loss on the community. The rnart- 
ner of infec^tion is still slrr*oitded in irrystery. 
The most careful investigatiorrs have failed in 
j so many instarrees to trace the disease either 
from sw'ine or* mediate Ix^arei's. No man or 
! beast, or ar*ti(;le of clothirrg, or* goods of arry 
sort fi*om an infected area have betm import(Hi 
into new centres of infecthm, whitdi are r.tU'ri 
very w'id<( ajrart, arrd the animals been lorrg 
living irr isolatiorr from the r*est of the world; 
yet outbreaks Irave octeurred—nay, constantly 
occarr—under* corrditions seemingly impossible 
of infection fronr the rrearest or any ktrowir 
.source of tin; disease. Tire starrrpirrg-oirt sys- 
I tern so ofterr refer r ed to in corrrrectiorr with 
other arrirrral jrlagues has so far failed in re¬ 
spect of .sw ine fever*, and of swMne fever alorre. 
'lhat the r*e:gulations as to markets and fairs, 
and the restriction of nrovenrent of swine in 
infected areas, Irave served to keep dowrr the 
disease arrd hinder its extension carrnot be 
doubted. There is a disjrositiorr on the part 
of tho.se irr authority to errforce tire rules with 
incr*ea.sing strictire.ss. 

The awful disease of Rabies has been stanrfred 
out in these islands, and no case has occurred for 
several years, althorrgh a inmtber of suspicious 
ones are reported every year. It is matter for 
natiorral corrgiatulation that noire has proved 
to be rabies. The muzzliirg of dogs was very 
unpopular with a large section of the public, 
and Mr. Long deserves lasting honour for his 
courage in facing a storm of indignation from 
owners of these animals, which were the chief 
means of propagating the fatal inaladv. Horses, 
cattle, and sheep are all liable to rabies, as a!*e 
feral creatures, and it was long feaied that some 
fox or cat, rat, or other wild animal might have 
been rabid when the last case in a domesticated 
one was reported. At the time of wanting, five 
years have elapsed since rabies was diagnosed in 
Britain, and it may therefore be considered as 
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exterminated. The maintenance of the present 
strict quarantine laws as regards dogs can alone 
save us from reimportation, as, owing to the ex¬ 
tended land frontiers of foreign countries, none 
have been able to free themselves as we have. 
See Babies. 

Tuberculosis. — Until comparatively recent 
years this scourge of the farmer and dairy¬ 
man was not recognized as infectious. The 
researches of Dr. Koch and others led to great 

S ublic interest being tiiken in the subject, as 
[och first expressed the opinion that bovine 
tuberculosis was communicable to man, through 
meat and milk, and afterwards modified his 
views when medical men and veterinarians in 
this country, with few exceptions, had adopted 
his (Koch’s) original theory. Eoyal Commis¬ 
sions have investigated and reported, and it 
is probable that more drastic regulations will 
be enforced when the final report has been 
adopted. See Tuberculosis. 

Besides the diseases of animals already recog¬ 
nized as infectious, and called plagues when they 
spread rapidlv and involve great numbers, there 
are others which from time to time appear to 
jiass from simple or but slightly infectious forms 
to those of extreme or virulent variety. Influ¬ 
enza among horses is always present with us 
in a mild type; but with atmospheric or other 
causes, of which we are not cognizant, it as¬ 
sumes a serious form, and spreads with such 
rapidity that the wind is credited with con¬ 
veying it across oceans to continents where it 
was not known to exist but a few weeks pre¬ 
viously. It may even be so. We have already 
referred to the extreme difficulty of accounting 
for the spread of swine fever except by aerial 
movements. The rapid transit of animals from 
Europe to America, and of substances which have 
been in contact with diseased creatures, prob¬ 
ably affords the most reasonable explanation of 
the celerity with which disease is now spread, as 
compared with the hundred years during which 
a plague in central Europe took to reach Bri¬ 
tain and make its pre.sence felt, before steam had 
revolutionized the world. 

Apirt from the specific infectious diseases of 
animals, and such as are transferable from them 
to man, or from man to beast, we may say, in a 
broad general sense, that the maladies from 
which the live stock of the farm sufl’er are 
very much the same as those endured by man¬ 
kind. They are sentient beings with circula¬ 
tion, digestion, muscular and nervous systems 
modelled much on the same plan and subject to 
the same disorders, modified by certain struc¬ 
tural variations. Animals are not subject to so 
many diseases of the brain and nervous system, 
and escape those heart and kidney troubles con¬ 
sequent upon indulgence in alcohol or the pas¬ 
sions of hate or avarice, that men suffer; nor are 
they tempted to commit suicide as a consequence 
of erotomania; but the erotic passion is accoun¬ 
table for many injuries sustained by the males of 
many species, and females are not wholly exempt 
from those acute forms of dementia connected 
with failure to gratify sexual desire. More than 
one of the suspected cases of rabies (see Babies) 
in cattle have oeen proved to be due to irregular 


or excessive production of ova reacting upon the 
brain (nymphomania). 

The non-mfectious or sporadic inflammatory 
diseases of the lungs, heart, and circulatory 
apparatus experienced by men exposed to con¬ 
ditions provocative of these maladies, are found 
also in animals. 

Having regard to the fact that mental dis¬ 
turbances and habits detrimental to health in 
man have so much to do with the digestive 
troubles from which he suffers, we might sup¬ 
pose that animals would largely escape them. 
To some extent this is so, but they are placed 
under unnatural conditions for our convenience 
or profit. We develop the muscular system of 
the horse at the expense of the vegetative, and 
call upon him to do severe tasks on one day and 
nothing at all perhaps for several others. 

For our own or the safety of the public we 
keep bulls tied up for lengthened periods, and 
expect cows to be only milking machines. The 
ig is deemed an animal of mean intelligence, 
ecause, confined within high walls beyond 
which he can see nothing, and invited to in¬ 
dulge the only appetite possible under the cir¬ 
cumstances (see Appetite), he has no oppor¬ 
tunity of developing faculties which make nim 
a fine performer when cultivated. 

Animals are fed for our convenience, and in 
the usual way have no choice, hence the frequent 
disorders of the digestive system, which will re¬ 
ceive consideration in another part of this work. 

Confinement within buildings and inhalation 
of their own effluvia is a source of respiratory 
troubles, apart from those induced by inclem¬ 
ency of the weather, exposure to draughts of cold 
air, of which they cannot complain, or labour 
of an irregular or exhausting kind. Congestion 
of the feet (see Laminitis), overgrown hoofs, 
broken horns, and galled skins are all brought 
about by conditions of servitude or confinement 
within narrow space. 

A variety of lamenesses afflict those animals 
employed in draught. Rheumatic and other 
joint evils beset the confined and over-fed ani¬ 
mals lying upon damp bedding, and external 
and internal parasites have always to be reck¬ 
oned with as ser ious factor's in the rearing and 
keeping of all sorts of live stock. Taking the 
parasites alone which infest the lungs of calves, 
lambs, and pigs, it may be said that a profit or 
loss on some holdings will depend upon what 
measure of success is met with in combating 
these pests. Urrder the head of Parasites, 
Worms, &c., will be found the methods of pro- 
^mgation and the life-cycle of the chief para¬ 
sites of the domesticated aninrals, and the most 
suitable means of combating them. See also 
Co.vTAoious Diseases (Animals) Acts, and also 
separate articles on the diseases named. 

Animals, Domestication ol^—'^e 

luctice of domesticating animals appears to 
ave been engaged in from the very dawn of 
civilization. It is probable, also, that the art 
originated independently amongst many differ¬ 
ent races, and it has been suggested that the 
earliest animals domesticated were pets, selected 
from amongst those caught in hunting, for their 
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beauty or other pleasing characters. This is 
not unlikely, since the same spirit still prompts 
men to tame animals. No doubt other motives, 
such as the stocking of live animals to provide 
against times of scarcity, would foster the prac- 
tice, an appreciation of value for vaiiou.s pur- 

f joses would readily arise, and animals would 
>e kept for profit. Dogs are the olde.st known 
domestic animals; these were doubtless kept 
in the first instance as pets and companions. 
Utilized in the chase, in clue course they would 
in turn materially help in the keeping of other 
stock, such as sheep, goats, and oxen, and thus 
aid in devel »ping the ])ractice of domestica¬ 
tion. It is likely, therefore, tliat domestication 
of animals has been of some importance in the 
development of civilization; the keeping and 
rearing of animals for food and clothing would 
mark the transition from the occu])ations of the 
savage hunter to those of the shepherd and 
breeder. Jenks, in his History of Politics, thus 
states the probabilities: ‘As all the advantages 
of the rearing of animals come to be realized, 
the savage ‘pack’ gradually changes into a 
society of shepherds or herdsmen, in which the 
men are engaged in tending cattle, sheep, or 
goats, while to the women fall the sulKndinatc 
offices of spinning the wool, milking the cows 
and goats, and making the butter and cheese. 
'J’h'' men drive the flocks to pasture and water, 
regulate the breeding, guard the folds against 
enemies, decide whicb of the animals shall be 
killed for food, atid break-in the beasts of 
buiden.* The practice of rearing animals would 
doubtless early raise the question of selective 
breeding. In the case of dogs, for example, as 
Darwin has pointed out (Animals and Plants 
under Domestication), ‘four or five thousiind 
years ago various breeds, viz. pariah dogs, grey¬ 
hounds, common hounds, mastills, house dogs, 
lapdogs, and turnspits, existed, more or le.ss 
closely resembling our present breeds’. The 
changes efFected in animals which become breed 
characters are brought about by the utilizjition 
of naturally occurring varieties in the first in¬ 
stance. These variations are hereditary, and 
are due to variations which arise in the indi¬ 
vidual germ cells and to amphimixis, that is the 
association of the germinal substance of the two 
sexes in fertilizfition. Such naturally arising 
characteristics are transmissible, and by selec¬ 
tion can be accentuated or suppre.ssed. They 
are to be clearly distinguished from ‘modifica¬ 
tions’ arising during life, and due to environ¬ 
mental causes, such as diet, use or disuse of 
jxirts, change of climate, &c. Tlieie exists ik> 
sjitisfactory proof that such modifications are 
transmitted, although owdng to the conditions 
under which they arise being continued for the 
offspring, they appear to be so. Under changed 
circumstances they usually disappear. 

The particular changes effected in domesticsi- 
tion depend upon the type of animal and the 
•puiposes for which it is utilized. They, how¬ 
ever, involve a change in disposition sufficient 
at least to render them tolerant of human so¬ 
ciety, and more or less docile. These features, 
of course, it will be understood, are developed 
hereditarily; the taming of individual animals 
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and of their offspring in turn, such as is effected 
with wild stock in zoological gardens or mena¬ 
geries, is not in itself to be regarded as evidence 
of domestication. No doubt there will arise in 
domesticjited animals changes which are due to 
the manner and conditions of life, but true 
domestication involves, as already indicated, 
inborn hereditary changes. Amongst such, be¬ 
sides those of disposition, there are very gener¬ 
ally included structural changes, which may l>e 
j very marked and deep-seated, invt)lving skeletal 
! and muscular jMirts. An importiint character 
essential in domesticatio]] is that the animals be 
fertile under the altered conditions, and fertility 
indeed is often a chaiacter so desirable that it 
is fostered and increased by selective breeding. 

We may now jn-oceed to give brief notes on 
the origin of the commomu- of our domestic 
animals. (For the detailed treatment of the 
various breeds see Doo, Horse, &c.) JJoff.—A» 
already pointed out, dogs have been domesti¬ 
cated for thousands of years, and are probably 
the fir.st animals to bo so. They have in ail 
likclilnK)d been domesticated by clifFerent races 
of men at different periods, and not always fiom 
the Sciine wild type. The number of breeds is 
very great, and aiflerent sj>ecics of wolf, wild 
dog, and jackal appear to have been made use 
of from time to time in their evolution. Cat .— 
The Caffre CVit of Africa and southern Asia 
{Felis <'<tffra) is regarded as the chief ancestral 
st(X‘k of the domestic cat. One of the reasons 
given in support of this view is that the whole 
of the sole of the hind foot is black in this 
s]:)eeies, a feature which occurs in the darker 
varieties of the domestic cat, whereas in the 
wild cat there are only spots of black. The cat 
was venerated by the ancient Egyptians. It is 
likely that other species have interbred, e.q. the 
wild cat {Felis catiis). Ox. —The cattle of differ¬ 
ent jKtris of the world have originated in difl'ci- 
ent wild stocks. In Europe there arc known 
to have been clomesticatcd as early as the neo¬ 
lithic period the Bos primigenms., described by 
Julius t’jesar as the Urus, and a smaller species 
(Bos longifrom). The latter is by some regarded 
as a .smaller race of the former species. It has 
been suggested that the wild white cattle of 
(fliillingham Park are desi cndants of a race of 
B. primigenius which had escaped fiom donms- 
tication. The small dark cattle of Wales and 
the Scottish Highlands are probably traceable 
to B. longifrons. The European Bison is arti¬ 
ficially preserved in the primeval forests of 
Lithuania, Moldavia, Wallachia, and the Cau¬ 
casus. Tlie origin of the various breeds of 
European cattle now existing is uncertain. 
Sheep, —Remains of Swiss lake-dwellings show 
that sheep were tamed in the neolithic period. 
As to the domesticated forms of different remons, 
it is more than likely that they are of multiple 
origin. Our own varieties are said to have been, 
in part at any rate, derived from one or more 
existing species of wild sheep, e.g. the Barbarv 
sheep (Ovis tragdaphus\ now limited to North 
Africa, and the moufflon (0. mmimon) of Corsica 
and Sardinia. But their origin is quite un¬ 
certain, and this suggestion is mere conjecture. 
Figs.—European swine have in the Wild Boar 
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{Su8 icro/a^their main ancesti'al type only. They 
are probably not an unniixed breed. Regarding 
their domestication Ainsworth Davis makes 
the following interesting comment:—‘It is one 
mark that their owners have abandoned a 
wandering life and entered upon the agricultural 
stage of civilizjition, which is a distinct advance 
upon the pastoral one. We should expect, there¬ 
fore, that the prehistoric races of the old world 
would tame the ox, sheep, and goat before turn¬ 
ing their attention to the pig, and the evidence 
of the lake-dwellings of Switzerland favours 
such a conclusion, for in that area at any rate 
swino were not domesticated till the age of 
stone had given way to the age of bronze.’ 
y/or«$.—The horse appears to liave been domesti¬ 
cated from the earliest formation of human 
societies in the East, it is known to have been 
HO in Egyj)t for more than ;300(J yeaivs. Jt seems 
])robable that C’eiitral Asia is the original home 
of the domesticated species. Equm Prezemlsl ii, 
a small liorse from the deserts of this region, 
may ])ossibly represent the ancestral line. Wild 
horses were extremely common in Euroj)e in 
the later stone period, and there is evidence 
they wer(i hunted by the men of that time and 
utilized as food. Tliey were early domesticate<l 
in Europe, but it is doubtful how far the animals 
now existing on the Continent are derived from 
them. These are more probably descended 
‘from hor.se.s imported through (tI recce and Italy 
from Asia, derived from a still earlier donicsti- 
cati<m’ (l.'’lower and Lydckkcr). Horses have 
now undergone cxti emes of inoditication through 
domestication and selective breeding, as a study 
of the diircrent breeds will show'. The 
which is now almost as widely distributed as 
the horse, is regaided as of African origin. It 
wfis eaily domesticated by the Egyptians and 
otliei’ lucres. Fowls. There exists much greater 
certainty regaiding the origin of our domestic 
birds than is the case conctuming mammals. 
There appears to be no doubt that our various 
brtaids of fowls are all traceable to the red 
jungle fowl (Oallus baiillva) of (Central India. 
It was probably lirst domesticated in Burma 
or neighoouring countries. The game-cock is 
but slightly modified from the red jungle cock. 
Ducks are descended from the mallard or wild 
duck (Ana.s boschas). Turkeys are natives of 
southern North America, Guinea fowls of West 
Africa. Bigeons were tamed by the ancient 
Egyptians 5000 years ago. All our numerous 
breeds are traceable to the wild rock pigeon 
(Colui)iha livia). Of invertebrate animals uti¬ 
lized by man for domestic purposes there may 
be named the Honey Bee {Apis mellijica). The 
species, probably originating on the eastern 
snores of the Mediterranean, is now through 
human agency widely distributed over both the 
old and new woilds. (See Ainsworth Dfivis’s 
Natural History of Animals.) [j. ii.] 

Animals, Functions oF.— The activities 
of animals may be said to be dominated by 
their inherent necessities for growth or develop¬ 
ment on the one hand, and for l eproduction on 
the other. These activities may be classified 
under the following chief heads:— IrriZabiXity^ 
the function of response to stimuli, or power 


of feeling in the wide sense, subserved in the 
higher animals by the nervous system; contrac¬ 
tility, the function of movement, primitively 
from or towards stimuli, subserved by the 
muscular system; nutrition or digestive function, 
respiration, and excretion, each having its corre- 
six)nding system in the animal economy; lastly, 
tnere is the important function of reproduction, 
by which the continuity of animal types is 
maintained. The functions of nutrition, respira¬ 
tion, and exci etioii may be regaided as secon¬ 
dary, their office being to serve those fjarts of 
the body concerned in maintaining the growth 
and external relations of the animal. In the 
unicellular animals all these functions are neces¬ 
sarily performed by the same cell or protoplas¬ 
mic unit; sucli a cell iierforming all tlic activi¬ 
ties necessary to life is physiologically complete. 
In higher animals, however, that is, in all multi¬ 
cellular animals or Metazoa, there is a distri¬ 
bution of functions amongst the cells of the 
body, progressively s])ccialized as we ascend the 
sccile, with appropriate diflerentiation of parts. 
Thus, taking vertebrates as an example, we 
have the various .systems already referred to. 

Nervous System. — The parts which are spe¬ 
cially excitable, which resj)ond to external im- 
pres.sions, are the sensoiy end-organs; the retina 
of the eye to light, certain parts of the ear for 
sound, tJiste papilla* on the tongue, part of the 
lining of the nasiil chamber for smell, tactile 
corpus(des of the skin for pressure and tempera¬ 
ture. These end-oigans are associated with 
nerves which conduct the .stimuli received by 
the excitation of the end-organ to the nerve 
centr(;s or ganglia. Such centres are contained 
in the brain and spinal coid. Some of them 
.serve for the* perception of the changes pro- 
diKtCid in the end-oi gans by the stimulu.s, while 
others preside over the activities of the mu.scle.s. 
As we ascend the scale, we find that in addition 
the brain pos.ses.ses, to an increasing extent, the 
])owcr of correlating present and past experi- 
i*nccs, and of originating or inhibiting action in 
a<*cordance with the judgment formed. 

Muscular System. —This consists of sj)ecially 
contractile cells, aggregated to form the mirscles 
on who.se activity all movement depend.s. The 
mu.scles usually run from one part of the skele 
ton U> another, and are attached thereto by ten¬ 
dons or sinews. They are stimulated by motor 
nerves, and liave a rich blood supply. When a 
muscle contracts, usually under a stimulus propa¬ 
gated along a motor nei’ve, there is, of course, a 
diange of shape - it becomes shortei* and broader. 
The source of the energy expended in w’ork 
done is the ‘ chemical explosion ’ which occurs in 
the fibres, for the oxygen stored up intra-mole- 
cularly in the muscle enters into rapid union 
with carbon compounds. Heat, carbon dioxide, 
and water ai‘e produced, and lactic acid is also 
formed. There are also changes of ‘electi’ic 
potential ’ associated with contiuction of muscle. 

Digestive System. —The energy expended in the 
various activities of the animal body or in its 
growth is balanced by the potential energy of 
the foodstuffs taken into the body. These con¬ 
sist of pi’oteids, fats, carbohydrates, watei’, and 
salts in varying proportions according to the 



Animals 


147 


diet of the animal. Oxygen may also be re¬ 
garded as forming part of the food. In higher 
animals the food is rendered soluble and dif¬ 
fusible within the food canal by the action of 
certain ferments made by the cells which line 
the gut or form the associated glands. Tlie 
great peculiarity of these fermenting substances 
is that a small quantity can act upon a large 
mass of material without itself undergoing any 
apparent change. The various steps in the 
process are as follow: — Tn the mouth the 
moistened and masticated food is acted on by 
ptyalin, the ferment of the salivary glands. It 
converts starch into sugar. In the stomach the 
food is mixed with the gastric juice. In this 
juice there is some free hydrochloric acid and 
a ferment called pepsin —these convert proteids 
into peptones; tne juice has a slight solvent 
action upon fals, and the acid upon caibohy- 
drates. In the intestine the food is further 
acted upon by the secretion of the pancreas, 
which contains various ferments which continue 
the work of the stomach and sjilivary glands, 
and in addition) emulsify the fats and in ]>art 
split them into glycerine and fatty acid. The 
bile from the liver to some extent assists in 
digestion in various ways, and on the walls of 
the small intestine there are numerous small 
glands which secrete a juice which probably 
seconds the pancreatic juice. Similar glands 
occui' on the walls of the large intestine, and 
these complete the digestive processes. Absorp¬ 
tion of the dige.sted food takes ])lace along the 
whole of the digestive tract, and is conveyed to 
the body, where it is assimilated, ])artly by 
means of the capillaries of the jjortal systmii in 
the intestinal villi, and by the lacteals, into the 
thoracic duct, and thence into the general circu¬ 
lation. 

lieskuratovij System .—The function of the lungs 
and tlieir associnted strm'tui'cs is to provide tlie 
blood with another foodstuff, vi/.. oxyg<m. In 
the lungs the oxygen of the air combines with 
a substance called luemoglobiii, contained in 
the red corpuscles of the blood, and by these is 
carried to the proto})lasm of the tissues. The 
carbon dioxide formed as a waste product is 
absoi bed by tlui serum of the blood, and so in 
time reaches the lungs, whence it is exhaled. 

decretory System .—The waste fi-om the tissues, 
resulting in the dissimilative changes going on, 
is filtered out of the blood by the kidneys. 
These organs not only remove h’om the blood 
all the waste products I'esulting from the meta¬ 
bolism of proteids and containing nitrogen, but 
they maintain the composition of the blood at 
its normal. The processes are not explainable 
on the basis of simple solution or diffusion. A 
comsiderable quantity of water, ti-aces of salts, 
fats, &c., leave the body by the skin, but its 
chief function is to protect and to regulate the 
temperature by variations in its blood supply. 

Reproduction. — In higher animals this is 
©fleeted by the union of special germ cells which 
arise in two different kinds of individuals (male 
and female). These are known respectively as 
spermatozoa and ova. The former are character¬ 
istically active and motile, while the latter are 
passive. The act of union is known as fertiliza¬ 


tion, and the origin of new individuals apart 
from it is unknown in higher animals. See 
Digestion, Bespiuation, &c. [j. u.] 

Animals, Laws reffardinfl^. ^ Car¬ 
riage OF Animals. At common law a carrier 
is liable for any loss or damage to goods en¬ 
trusted to him, unless such loss has happened 
thi’ough an unforeseen accident, which could 
not have been prevented by the exercise of 
any reasonable foresight; by the act of the 
king’s enemies, or by the inherent vice, or 
tendency to take harm, of tiie thing carried. 
Contributory negligence on the ixirt of the 
consignor may also relieve the carrier.' But 
with these exceptions a carrier, at common 
law, ‘practically guarantees delivery of gOi>ds 
which he accepts for carriage’. 

His liability as a carrier of live stock is -.iOt so 
extensive, for he is ‘ not an insurer to the extent 
that if the animal die in the coiir.se of transit the 
loss must fall on him That is to say, carriers 
are not liable for damage arising ‘from wholly 
unusual and unexpected causes, but they are 
retpiired to take all reasonable precautions for 
the s(umrity of the goods they cairy which do 
not reipiire from them any unusual expenditure, 
and the providing of which does not require any 
unusual sagacity or foresight When the con- 
.signor has furnished the truck or carriage for 
c<uiveying the animals or the harness for .secsiring 
them, or when the owmer’s servant is allowed to 
travel with the cattle on a free pass, the question 
of contributory negligence may opmato so as 
to diminish or avoid the carrier’s liability. In 
order to evade liability, railway c.ompanies were 
in the habit of ])utting in the receijits for goods 
taken, notices limiting their responsibility. To 
obviate this, the Kailway and (’anal 'J'rattic Act 
of 1854 was ])assed, whereby it is pi'ovided that 
railway c<)m))ani(‘s ‘shall be liabl(‘. for the loss 
of, or injury done to, any hoises, cattle, oi’ other 
animals, or to any articles, goods, or things in 
the 1 ‘eceiving, forwarding, or delivering thereof, 
occasioned by the neglect or default of such 
C«un]iany or its servants, notwithstanding any 
notice, condition, or declaration made and given 
by .such (lomj)any contraiy theieto or in any 
wise limiting such liability’. But no greater 
damage can be recovered for loss or injury 
done to .such animals beyond the sums here¬ 
inafter mentioned, viz.;—For a horse, £50; for 
any neat cattle, ]hu- head, £15; for any sheep 
oi* })igs, per head, £2, unless the person sending 
or delivering the same to such company .shall 
at the time of delivery have declared them to 
be respectively of higher value than as above 
mentioned, in which case it shall be lawful for 
the company to demand a leasonable percentage 
upon the exce.ss value, as compensation for in- 
cieased ri.sk and care. But the company may 
make conditions with regard to the receiving, 
forwarding, and delivering of any animals or 
goods, provided:— (1) A special contract is signed 
by the consignor or his agent; (2) the conditions 
are just and reasonable in the opinion of the 
Court. Such conditions as that the company 
will not be responsible for loss or damage to 
horses ‘ however caused ’; for loss or damage to 
horses or dogs ‘ in any case ’ above certain speci- 
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fied values, unless the value has been declared, 
have been held to be unreasonable. Bogs, 
though not mentioned in the enumeration re¬ 
ferred to, are within the provisions of the 
Act. 

Apart from statute, a railway company, as a 
rule, is not bound to j^rovide food or water for 
cattle during the journey. But see under Con¬ 
tagious Diseasks (Animals) Acts. 

Where a cornpjiny contracts to carry animaLs 
to a place partly by railway and partly by sea, 
a condition freeing the company from liability 
for damage during tlie sea carriage from dangers 
of the sea, is valid as part of the contract, if 
published in a conspicuous manner in the office 
where the through booking is effected, or legibly 
pi'inted on the receipt or h'eight note. Where 
the goods fire carried partly over the lines of one 
company and partly over the lines of another, 
the company who accepts the goods i.s, apart 
from special condition, liable for tlieir siife de¬ 
livery to their destination. 

Cruelty to Animals. —It was not till the 
middle of la.st century tliat legislation on pui'c- 
ly humanitarian lines protected animals from 
needless cruelty. England led the way, both 
in the formation of societies for the preven¬ 
tion of cruelty, and of legislation foi* carrying 
out this end. Acts being passed in the reigns 
of George IV and William IV, afterwards re¬ 
pealed by the English Cruelty to Animals Act 
of 1849. This Act did not apply tt> Scotland, 
but in the following year the pa.ssing of the 
Cruelty to Animals (Scotland) Act, 1850, 
brought Scotland into line with England in 
this matter. 

By tjie Acts now in force, wanton cruelty 
in the. treatment of horse.s, cattle, and other 
domestic animals is punishable. Cruelly l)eat- 
*ing, ill-treating, overdriving, overriding, or 
turiuring any animal is an offence, and so is 
the fighting or baiting any bull, badger, dog, 
cock, or other kind of animal. Anyone per- 
. mitting or encouraging the foregoing offence 
is also punishable. The word ‘domestic animals’ 

' now includes any horse, mare, gelding, bull, 
ox,, cow, heifei’, steer, calf, mule, a.ss, sheep, 

. lamb, l>og, pig, sow, goat, dog, cat, or any game 
or fighting cock or other domestic fowl or bird. 
Dogs must not be u.sed for the purpose of diuw- 
, ing or helping to draw any cart, bai iow, ^c. 

' The Act is meant to put down wanton cruelty 
or culpable neglect, gross carelessness, &c., but 
the performance of a painful operation on an 
animal, designed to increase its value, if dtuie 
with reasonable skill and care, is not cruelty 
under the Acts; but the cutting of cocks’ combs 
has been held to be an offence. The dishorning 
of cattle by sawing off their horns close to the 
skull has been held to be an offence in England, 
but not in Scotland. Neglect to provide ani¬ 
mals with food for an unreasonable time will 
amount to cruelty. 

The person who is liable to be prosecuted does 
not need to be actually on the spot at the time 
of the offence. For if a person neglect to do a 
thing that is his duty and within his power, e.j^. 
providing food—to be given to animals—he may 
ue held responsible, although the actual defect 


was due to a servant’s carelessness. But in order 
to a conviction of the master, there must either 
be personal knowledge of the suffering to be in¬ 
flicted, or obvious reason to believe that suffering 
will be inflicted, or gross negligence in the man¬ 
agement of his business, whereby unnecessary 
suffering was caused by a servant’s act. 

By The Injured Animals Acts, police con- 
stablc.s are enabled to cause horses and cer¬ 
tain other animals, when mortally or seriously 
injured, to be slaughtered without the consent 
r>f the ownci’, provided it appear by the certifi¬ 
cate of a duly registered veterinary surgeon that 
it would be cruel to keep the animal alive. 

By The Wild Animals in Captivity Act (which 
does not apply to Scotland), any per son shall be 
guilty of an offence who, whil.st an animal is in 
captivity, shall by wantonly or uni-easonably 
doing or committing any act, cause or pei*- 
mit unnecessary sufl'ering to it; or infuriate, 
tea.se, or terrify it, or permit it to be so treated. 
The Act does not apply to any act done or any 
omission in the cour*se of destr-oyiiig or preparing 
any animal for destruction as food for mankind, 
nor to the hunting or coursing of any animal 
which ha.s not been liberated in a mutilated or 
injured .state in order to facilitate its capture for 
destruction. ‘Animal’ means any Ir j, beast, 
fish, or reptile not included in the English 
Cruelty to Animals Acta, 1849 and 1854. 

In 1876 an Act was passed to regulate the 
piuctice of vivisection, since when no animal, 
while alive, may be subjected to painful experi¬ 
ments, except under the conditions laid down in 
the Act. Briefly, the main pi’ovisions are:—The 
experiment must be designed to advance know- 
lectgc useful in saving of life or alleviating suf- 
fer ing; it can only be performed by a pervson 
licensed in terms of the Act; the animal must 
bo under the influence of an ana'sthetic during 
the operation, and if likely to suffer after re¬ 
covering con.sciousness, or if serious injury has 
been inflicted, it must be destroyed before the 
effect of the aiuTsthetic has ceased. Under cer¬ 
tain conditions experiments may be performed 
without antesthetics if it be shown that insensi¬ 
bility cannot be produced without frustrating 
the objects of the experiment. 

Liability for Damage cau.sed by Danger¬ 
ous Animals. —The ground of liability is the 
owner’s knowledge of the animal’s propensities. 
This is inferred against the owner in the case 
of animals naturally ferocious, but requires to 
be proved in the ca.se of animals not naturally 
ferocious. 

1. Animals naturally ferocious .—Whoever 
keeps an animal accustomed to attack man¬ 
kind is presumed to have knowledge of its 
propensity, and is liable in damages to a per¬ 
son attacked and injured, without any averment 
of negligence or default in the securing or taking 
care of it. The only condition on which such 
animals can be kept is the absolute insurance of 
the public against attack ; and even if the animal 
be set free by some force beyond the control of 
the owner, or by the malicious act of a third 
party, the owner is not thereby relieved of re¬ 
sponsibility. The only competent defence will 
be that the party injured was himself respon- 
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sible for the attack. Animals which have been 
held to be ferocious are animals which have never 
been domesticated, such as lions, tigers, mon¬ 
keys, bears, wild boars, elephants, &c. 

2. Animals not naturally ferocious. — Dogs, 
horses, cattle, &c., are not naturally ferocious, 
and to ground liability for injuries to persons, 
there must be proof that their ferocity was, pre¬ 
vious to the injury, known to the owner or those 
whose knowledge is imputable to him, as, e.g.^ his 
wife, or his sei vaiit in cnai’ge of the animal. But 
if such knowledge (termed in law ‘scienter’) is 
proved, then the liability is as extensive as in 
the case of animals naturally ferocious, i.e. he 
must absolutely secure the public against attack 
from the animal. Some animals usually doines- 
tifjated are more easily infuriated than others, 
e.y. a boar, and in such ciuses the owner must 
take absolute precautions against its escape. 
But horses, cattle, dogs, &c., only require to be 
kept in a way which is reasonably secure, unless 
vice has actually manifested itself. If, however, 
exciting circumstances exist, e.g. smell of blood 
and liffal from a slaughter-house, extra precau¬ 
tions must be adopted to meet these (?ircum- 
sUinces, and failure to do so may giound lia¬ 
bility for damage done in consequence. 

In order to ground liability for the bite of 
a dog, it is not neces.sary to prove that it has 

f neviously bitten any person, the common be- 
ief that ‘ a dog is entitled to one woiry ’ being 
merely the popular expression of the legal ne¬ 
cessity to show pi’evious knowledge on the part 
of the owner of the dangerous pro[)ensity of the 
animal. Less than an actual bite may be sufti- 
cient to show such knowledge: thus a habit of 
rushing at persons though out of reach, and at¬ 
tempts to bite, if known to the owner or those 
whose knowledge is imputable to him, may be 
sufficient to ground liability for injury done. 
The fact of a dog having previously bitten cattle 
does not, however, infei* a knowledge of a pro¬ 
pensity to attack human beings. If the person 
injured has by his conduct pi’ovoked the attack, 
or has improperly gone within reach of a watch¬ 
dog, he has no claim. In the same way, a person 
who is unlawfully on private premises, e.g. in a 
house, has no claim for injury to him, done by 
a dog. 

It is permissible to keep a ferocious dog for 
the protection of a house, and the owner may 
turn it loose at night. It is, however, unlawful 
to keep it where it might attack a person inno¬ 
cently approaching the place for a lawful pur¬ 
pose, or dangerously near a path, even though 
a private one, nor will the notice ‘ Beware of the 
dog ’ protect the owner if in point of fact it was 
not i*ead. 

A person attacked by a ferocious animal may 
kill it in self-defence, but only when it is actually 
attacking him, not after the danger has ceased. 

In the case of injuries by dogs to cattle, it is 
provided by statute that it is not necessary for 
the person sustaining the loss to show a pre¬ 
vious mischievous propensity in the dog, or the 
owner’s knowledge thereof, or to show that the 
injury was attributable to neglect on the part 
cf the owner. See under Doo. 

The person in custody of the animal naturally i 


ferocious, or known to the custodier to be fero¬ 
cious, is liable equally with the owner for its 
acts. Thus a carrier who has notice of the 
vicious propensity, either from the knowledge 
of the animal’s nature, or by previous notice 
from the owner, oi“ from tendencies clearly 
shown by the animal while in his custody, 
may be liable for damage done. In the same 
w'ay, one who harbours a dog, or even permits 
it to remain about his premises, may Decome 
liable for injuries done by it. But there will be 
no liability for the acts of a stray animal unless 
there has been undue delay or cAi*elessness in 
getting rid of it. 

ruoi'KRTY IN Wild Animals. -The common 
law regards wild beasts as re.^ nnflius^ or the pro¬ 
perty of no man, so long as they remain in tlieir 
natuial .stiitc, holding that tiny become the pro¬ 
perty of the captf>r, and that until ‘ reduced into 
p<»sscssion ’ the appropriation of them is not an 
act of theft. Therefore, although the right of 
killing game is now an incident of real pro- 
])erty, and considerations of the evils of tres¬ 
pass, &,c., have led to the enactment of the Game 
Laws, yet ‘all game, even what is eatched in 
c(»ntravel!tion of these Acts, becomes the pro¬ 
perty of the catcher unless where the confisca¬ 
tion thereof is made part of the penalty ’ or 
where it has in senne way been reduced into 
the pos.session of the landowner. To this gene¬ 
ral statement the only exception is that of the 
‘Koyal fish’ or whale. If of large size, and 
captuied within territorial v'aters, it belongs to 
the Crown, but if of .smaller size, it falls to the 
captor in accordance with the general rule above 
stated. When a wild animal which has been 
captured has regained its liberty, the owner- 
.ship of its first captoi* immediately cea.se8, and 
the property will tall to its next captor. Bees 
in a hive are private propei’ty, and while they 
are hiving, so long as the owner is in pursuit, 
the proper ty in them remains in him. Bee'also 
Gamk Laws. [d. b.] 

Animals, Slaug^hter of^— The necessary 
slaughter of animals is performed irr a variety 
of ways. That it is carr ied on in the British 
Islancis in a humane manner’, ami under I’estric- 
tions calculated to protect animals fi’om cruelty, 
is admitted by all save a few persons with a 
Biahrninian regard for life, and who may be 
considered as irr econcilable to any slaying and 
eating of flesh. • That inspection of private 
slaughter-houses is not quite what it should be 
is no doubt true, but on the whole such places 
are frequently examined and always liable to 
surprise visits, and it is but just to slaughter¬ 
men to say that they are both skilful and merci¬ 
ful in carrying out their unattractive work. 

Tlie eai’liest records pi’ove that some prelimi¬ 
nary fasting was found desirable in the case of 
animals to be killed for- food, but this custom 
was not always observed when they were des¬ 
tined for religious sacrifice. 

A period of fasting varying from twenty to 
forty hours is the custom of most civilized 
peoples before sla^htering animals for food. 

Instruments. —The poleaxe, the sledge ham¬ 
mer, and the knife (sometimes the hatchet) are 
the chief implements employed. The bullock 
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to be killed is secured by a noose round the 
neck attached to a winch, whereby he is drawn 
to a fixed block or ring staple low down against 
a wall. Another staple situated a few feet 



rig. 1.—Poleaxes 


1, Ordinary patteni. 2, London pattern 


farther back is utilized to effect his fall to the 
ground with a minimum of violence and bruis¬ 
ing. Through tliis a rope i.s passed and attached 
to tlie outside hind leg, just above the foot. 
With head already pulled down, n<» great amount 
of force is necessary to make him sink rather 



ig. 2.—stunning Bullock with Greenyer’s Humane Killei 


than fall to the ground. Then the fatal blow 
i.s struck, midway between the top of the fore¬ 
head and a line drawn between the eyes. Any 
heavy implement, as a sledge hammer, will fell 
him, but preference is given to the poleaxe as 

§ iving easy access to the brain with a cane or 
exible stick to complete the destruction of sensi¬ 
bility. Slaughtermen are still much in favour 


of the poleaxe, preferring it to the more re¬ 
fined instruments now to be seen at public 
abattoirs, at police stations, and on horse ships 
or cattle boats. Greenyer’s humane killer (figs. 
2, 3) has the advantage of being placed on the 
spot, witliout risk of a foul blow or miss on the 
part of the slaughterman. A light blow on the 
end of the piston rod discharges a cartridge, 
killing the beast without fail, and leaving the 
necessary opening for the ‘pithing’cane or stick 
previously mentioned. There is one objection 
to a bullet, in tliat it is ant to come out some 
di.stance down the neck or behind the ribs with 
sufficient velocity to injure anyone in its track. 
The s}ime thing, of course, applies to shooting 
with rifle or pistol. The next procedure is to 
lay open the skin at the lower portion of the 
neck, separate the muscles and the fat, draw 
out the much-prized ‘bread’, and then divide 



Fig. 3.—Section of Bullock’s .Skull, with Greenyer Apparatus 
in position 


the great vessel ^anterior aorta) there situated. 
The animal is (juite insensible while this is dex¬ 
terously performed, and the blood gushes out in 
great volume. Its flow is promoted by rocking 
the dying beast to and fro by means of a coi-d 
attached to the uppermost front leg, while the 
man’s fm>t is used against the ribs, high up. Tlie 
details tliat follow belong rather to flie butcher, 
and are outside the pui-pose of this article. 

Slaughter of Sheep. - These are not pole- 
axed, but placed upon a low wooden tray on 
wheels and known as a ‘crutch’. They require 
no trammels, the man or boy assisting merely 
holds the sheep on its side. The head is extended 
backwards by the slaughterman, who thrusts 
a rather wide-bladed knife right through the 
uock fiom the angle of the jaw, coming out on 
the under side. A rapid turn is given to the 
knife, and its cutting edge brought in contact 
with the spinal cord or ‘pith’ at the point be¬ 
tween the occiput and first bone of the neck 
(atlas). The division of the cord at this place 
has the same effect of destroying sensation as 
the crushing of the brain in beasts by means of 
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tlie poleaxe. The severance of so many and 
large vessels in the neck has the effect of rapidly 
wiUidrawing the blood, but not quite all that 
is desired. Some blood remains in the large 
vessels of the chest which it is the custom to 
divide in killing bullocks. This is presently let 
out when the carcass has been drawn up for 
skinning. If not well bled, the superficial veins 
spoil the appearance of the carcass, as more or 
less dark blood will remain in them to tell the 
expert in meat inspection. The crutch is not 
an indispensable vehicle, and many farmers and 
others without assistance find it convenient to 
tie the legs together and kill in the manner above 
described, taking additional care to prevent 
clotting or other nindrance to that free bleeding 
which is so desirable if a carcass is to both look 
and keep well. 

Pigs. —Varying so greatly in size and camcity 
to resist control, difierent methods are adopted 
to biing them to the slaughter. The larger 
animals are noosed by a rope passed behind the 
tushes or large teeth in the upper jaw. Some¬ 
times the lower jaw is noosed, nut fracture has 
been known to follow, and the practice is not 
to be commended. Being brought to a fixed 
|X)int, the knife is plunged into the chest, divid¬ 
ing those great vessels there situated. A good 
pig killer expects to do this with one stab, but 
persons less expert will lay open the skin and 
follow the course describecl in connection with 
the killing of cattle. 

It is the least humane method of killing 
animals adopted generally in this country, ami 
there a 2 )pears to be no better reason than that 
of sjiving the head from injury as a ‘joint’. 

After a yng is ‘stuck’, he will srpieal and 
struggle until syncope puts an end to his life. 
The carcass is quickly conveyed to a tub of boil¬ 
ing water, to be scalded and thereby freed from 
the outer cuticle; but there are persons, espe¬ 
cially in the western counties, who juefer 
surface-burning by a fire of shavings or other 
quickly consumed materials. 

The slaughter of sick or injured animals not 
intended for human food may be effected in 
other ways than those already described, al¬ 
though it may well be doubted if any means is 
so swift and merciful as the charge of shot at 
close quarters. Pithing is effected by the dex¬ 
terous division of the spinal cord at the poll, 
but should not be attempted by anyone without 
accumte knowledge of the imrta. A narrow- 
bladed sharp knife is all that is needed. 

Unless an animal is unapproachable on ac¬ 
count of delirium, his death may always be 
accomplished by the knife, the operator having 
no more to do than sever the great vessels. If 
the head can be elevated and the skin thereby 
tightened over the throat, the oiDeration will be 
facilitated. A bold strong sweep of the knife, 
severing the vessels and the windpipe too, will 
shorten the time during which the animal stands 
and bleeds, resisting the sensation of syncope 
or fainting as long as possible. 

Death may be caused in animals by the sudden 
introduction of air into a vein. An incision is 
first made into the jugular vein, which is pre¬ 
viously distended by a cord tight drawn around 


the neck as for bleeding with a fleam (see Bleed¬ 
ing), then a blowpipe pushed in and air forced 
down in the direction of the heart. This oper¬ 
ation, like pithing, and stabbing in the chest, 
needs considerable skill, and should not be at- 
temjited without previous instruction. 

Small animals, as rabbits, aie destroyed by 
a smart blow behind the ear, while the creature 
is suspended by the hind legs. 'Phis breaks the 
neck or injures the sjiinal cord at the point 
where pithing is done in the large animals. 
Stretching the neck, as it is called, is performed 
by one person holding the hind limbs in his left 
hand in front of him, while giving a jerking 
and extension movement by means of the right, 
in a downward and backward direction from 
his own body. See Poultrv. 

Jewish Methods of Slaughter.— The killing 
of animals ‘according to Jewish ritual’ has been 
often pronounced cruel by persons accpiainted 
with the ‘gentile’ or ordinary means adopteil 
in Christian countries. It does appear so, having 
regard to the time occupied between the act of 
slaughter and the cessation of all movements. 
A Jewish official, and not necessjirily a butcluu' 
by trade, does 7)othingelsc to the beast but cut 
its throat and superintend the remainder of the 
woi*k. A special knife is ustnl, and oidy the 
officer handles it. He is njost punctilious as to 
clcanline.s.s, and with a slate rubber very care¬ 
fully sharpens the edge after every act of 
slaughter, it being deemed a s(u*ious offence 
again.st the rules to use a knife with the slight¬ 
est gaj) or imperfection of the edg(‘. 

The cu.stom as to fasting does not differ materi¬ 
ally from that adopted by other })eoi)les. 

The bullock to be slain is noo.sed by the horns 
and drawn to the block. The outside hind leg 
(the animal is close to the wall, as described in 
connection with the gentile methods) is secured 
by a rope to a staple in the wall. Then the 
two front legs are hobbled, and the animal is 
pulled down with the then uppermost hind leg 
free. One free leg somewhat reauces the violence 
of the fall. A little later this limb is secured 
by a loose cord. The head is now directed in 
such a manner as to make the animal’s face lie 
on the ground with his throat upwards. A 
ring of twisted leather or lope is pushed over 
the jaw and into tlie mouth, and under this 
ring an iron bar is passed and fixed securely 
unaer the horn or back of the liead. By this 
the head is maintained quite still, and the skin 
drawn tight over the throat by the executioner, 
who now selects a position op})osite the .second 
or third cervical vertebia, ana much lower than 
that referred to in connection with the killing 
of sheep. Will) one clean, bold stroke at right 
angles to the neck, the skin, muscles, carotid 
arteries, and veins arc^ all severed, and two 
strong streams of blood jjour out with great 
force. The prolonged struggles of the animal, 
and the distressing noise made by air rushing 
in thi*ough the severed windpij)e, convey the 
impimsion of pain; but it is extremely doubtful 
if the beast is conscious, after the first gush 
of blood from divided vessels so large. The 
cutting-off of the sujiply of blood to the brain, 
while the severance of the veins quickly empties 
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the head, must result in insensibility, and the 
subsequent movements need not imply sutfering. 

Calves liave the hocks tied together, and by 
the cord are slung from the ground sufficiently 
high for a man to hold the two front legs back, 
bending them at the knees, while the neck is 
stretched conveniently for the stroke across it 
of the knife, in the sanie manner and at the 
same place as described in connection with 
bullocks and sheep. 

Sheap ,—Tlie legs of sheep are tied together. 
Three are first liound, tlie two front and the 
right hind, the animal being lield on its right 
side in a ‘crutch’, not distinguishable from the 
stollidge used for* barrels, liut of regulation 
make and according to tlie ritual. Thus secui’ed, 
the executioner pioceeds to hold back the head, 
part the wool, pulling out a very little, perhaps, 
in order to expose the skin, rendered tight over 
the l egion to be cut. Prcci.sely the same method 
is adojjted here as with the bullock previously 
described, but the blood is caught in a tray. 

Fowls arc doubled uij in the hand.s of the 
killer by holding the legs and wings in one 
hand, then pressing over tlie head until secured 
by the same hand, thus making the neck arched 
and the skin tightened over the jiart to be cut. 
At about the same relative position to that 
adojited in killing (juadrupeds, the throat is 
now cut across, the head lient back to bring 
out the severed top end of the windpipe, then 
slackemid let the protruding jiortion return. 
The fowl is held in this position while most 
of the blood escapes, but it does not do so to 
the extent of the accumulation in the loose tis¬ 
sues of the neek of a fowl whose neck is pro])erly 
bioken aild jmlled out — ‘ stretcliedas it is 
called. [n. l.] 

AriiBGy Aniseed. —This is a bald annual 
platit belonging to the nat. ord. Umbelliferje, 
and the *technical name is Pimpinella Anisutiiy 
L. The plant is about ft. bigb. It ]noduceH 
two kinds of leaves; those on the ground are 
roundish and almost entire, whereas those upon 
the-stem are elongated and cut into segments. 
The small flowers arc white and clustered in 
compound umbels at the ends of the leafy 
branches. When ripe, each flower becomes a 
narrow hairy fruit. These fruits are the valu¬ 
able part of the plant, since they contain the 
oil of anise which communicates its flavour to 
the cordials or liqueurs called A7iuml or Ani- 
sette. The Anise is a native of Eastei*n Asia, 
Egypt, and the Mediterranean coasts. It is 
cultivated for its aromatic fruits in France, 
Germany, and all along the Mediterranean. 
In Germany an acre of Anise yields about 
270 lb. of the fruit ‘Aniseed’ or ‘Ani.se seed’ 
of commerce. [a. n. m‘a.] 

Anisopteryx aescularia (The March 
Moth).—Fruit trees of all kinds aie attacked 
by the larvie of this moth. As in the Winter 
Moth, the females are wingless. The male has 
ample wings, the front ones greyish-brown with 
two paler waved lines across them; hind wings 
pale-grey, with an indistinct dusky band and 
central dusky spot; wing exjmnse to in. 
The female is quite apterous. It appeare in 
March and April, The female crawls up the 


trunks of tlie trees and lays her eggs in bands 
of nearly half an inch across, encircling the 
twigs. They hatch in April. The larvee are 
cylindrical and thin, bright-green strongly 
tinged with yellow, with a darker green line 
edged with grey down the back, with two paler 
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1, Winged male. 2 , W'ingless female. 3, Band of eggs. 

lateral lines, and between them a fine pale-grey 
line; divisions of the segments j^ellow, spiracles 
black. They are typical ‘loopers’ and reed on 
the foliage, reaching an inch in length. They 
mature in July, and pupate iii a cocoon in the 
ground. Trentmmit as for Winter Moth, but 
grease bands must be kept on later. 

[f. v. t.]- 

Anjou Cabbafi^e. See Cabbauk. 

Annatto. — A colouring matter derived 
from the fruit of lilxa Orellana^ a small tree 
which grows in South America, used for colour¬ 
ing milk, butter, and cheese. The colour given 
by annatto apjuoaclics very nearly to the natural 
colouring matter of milk fat. 

The colouiing matters, of which there are 
several, aie (contained in the pulp which sur¬ 
rounds the seeds, and give them a bright-red 
appearance. The pulp is separated fioin th(^ 
seeds by bruising, shaking with water, and 
.straining, and allowing the liquid to stand 
till the coloured substance subsides. Another 
method is to cover the seeds with water, and 
leave them several days to ferment; the colour¬ 
ing matter is then very easily removed. 

For colouring milk, a solution is made by 
boiling the deposited pulp (or even the seeds 
themselves after fermentation) with sodium car¬ 
bonate to which some caustic soda is added; 
this gives a deep reddish-brown solution con¬ 
taining about 2 per cent of actual colouring 
matter. The amount of solution added to milk 
varies from 1 jmrt to 30,000 of milk to 1 jmit 
to 10,000; it is principally used in large towns 
where the public taste demands a highly 
coloured milk, the quality of the milk being 
erroneously judged by its colour. For this 
purpose, liowever, annatto is now sometimes 
replaced l»y synthetic colouring matters; of 
the.se, methyl orange and phosphine give nearly 
similar colours, and as they can be prepared in 
stronger solution they have some vogue. 

For colouring butter and cheese, a solution of 
annatto in an oil, usually cotton-seed or 8esam6 
oil, is used. It is employed in this form, as it 
mixes with the fat, and thus passes entirely into 
th^roduct. 

Tne colouring of butter and cheese is under¬ 
taken to preserve a continuity of colour throimh- 
out the year, and appears to be legitimate. The 
colouring of milk is usually done to give a 
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fictitious appearance of richness, and the Com¬ 
mittee on Pi’eservatives and Colouring Matters 
in Foods, appointed by the President of the 
Local Government Board, recommended its pro¬ 
hibition. [h. d. r.] 

Annelida.— The most highly organized of 
the animals popular ly known as ‘ worms’. They 
are so termed on account of the fact that all the 
typical members of the group exhibit externally 
a succession of rings, the outward signs of in¬ 
ternal segmentation. Other distinctive features 
are a nervous system, consisting of a |)air of 
cerebral ganglia lying dorsally, a connecting 
ring round the gullet, and a ventral chain 
having ganglia corresponding to each segment. 
There is a blood vascular system, and paired 
segmental excretory organs. Besides primitive, 
aberrant, and degenerate parasitic forms, there 
are three well-defined groups, viz.: the I’olj^- 
chieta, which are all marine. Familiar examples 
are the Fisherman’s Lobworm and the ‘Sea 
Mouse’. The Oligoclueta, which live in fresh 
water or in the soil, e.g. earthwoini, constitute 
another subdivision. These two groups are 
classed together as Chictopoda, or bristle-footed. 
The third,group is constituted by the leeche.s, 
or Discophora, in which bristles aie absent, ami 
which usually possess two suckers, one at eacli 
end of the body. 8ce Earthworm, Lkkcii, &c. 

[J. R.] 

Annual Meadow Grass, a species of 
the genus Poa common on all soils, and espe¬ 
cially on waste ground. See Meadow Grassk.s. 

Annual Plants.--The term annual is ap¬ 
plied to all plants which complete the whole 
course of their vegetative and reproductive life 
in a single season. They are raised from seed, 
})roduce leaves and flowers, and ripen their 
seeds, all in the course of a season. No .store of 
food is left behind, and no buds are produced 
which might continue their growth for another 
year. In this respect annuals stand in sharp 
contrast with biennial and perennial plants. 

Plants such as chick weed and groundsel 
complete their life in a few weeks, and during 
a single season may ])roduce a second or even 
a third crop, each crop starting from seed. In 
such cases the special name ephemeral is applied. 

Among annual grasses may be noted all our 
cereals—Parley, wheat, rye, and oat, also annual 
rye grass, annual meadow grass, and brome or 
goose grass. 

Among Cruciferous annuals may be noted the 
Mustard weeds, namely, Kunch or Wild Radish, 
and Charlock or Skelloch. 

Although annuals produce seed but once, the 
important point must not be overlooked that 
all their energies and all their available sub¬ 
stance are devoted to seed-making. This pe¬ 
culiarity confers upon these shortlived plants 
the power of producing an abnormally large 
number of seeds in a short 8]Dace of time. The 
seeds are there by the hundred, and so it is 
easy to understand with what rapidity a few 
weeds may take possession of arable land and 
overrun it. 

Another important point about the annual 
weed is its smartness at seizing hold of available 
supplies in the soil. If there is any scarcity 


of water supply, any scarcity of phosphate or 
nitrate, the annual weed is not slack to seize 
what is going, and thus the crop plant alongside 
is short of supplies and stunted, at the very 
time when the most abundant supply is desir¬ 
able for vigorous growth. This explains the 
extraordinary diminution of crop which results 
when apparently only a few mustard weeds are 
present in the oat crop. If a corresponding oat 
crop is grown alongside, and the weeds therein 
are destroyed by sjiraying, the increase of yield 
is almost incredible unless one has seen such an 
experiment carried out. 

The principle underlying the destruction of 
annual weeds is- -prevent seeding, for annuals 
can reproduce and spread only by seeds. See 
also art. on Age of Plants. [a. n. m‘a.] 

Annuals. — In a garden sense the term 
annuals includes a large number of useful, hardy, 
easily-grown plants, and it is surprising how 
much may be done to beautify the garden for 
the greater part of the year by a free use of 
them. Generally the seeds are sown in March, 
at a time when the soil is loose and the weather 
favourable. I'hey are sown thinly, and raked 
in or covered with a thin layer of prepared tine 
soil, the general rule being to cover the seeds 
to the depth of their own difimeter. As soon 
as the seedlings apjiear above the soil they 
require attention, watering them should the 
weather b(^ dry, and protecting with a little hay 
or .some such covering shaken thinly over them 
for the night in the event of fiost, removing it 
the next morning as the sun shines. The culti¬ 
vation of ladishes and lettuces d(»es not ditfer 
from that of hardy annuals. They require to 
be protected from biids, and to be Judiciously 
thinned as soon as they can be handled. After 
this a topdressing or mulch with prepared .soil 
may be given with advantage, and tlie young 
plants must be regularly supnlied with water' 
should the weather be at all dry. This is |mr- 
ticularly necessary where the soil is light. Some 
annuals can only be successfully grown when' 
the seeds are sown in boxes under cover, and 
the seedlings transplanted to the border or bed 
outside at the commencement of summer. China 
Aster.s, Stocks, Verbenas, Balsams, Petunias, 
Lobelias, and Zinnias are best when thus treated, 
whereas such plants as Mignonette, Musk, 
Pansy, Marigold, Clarkia, Godetia, Iberis, Ne- 
mophila, Linum, Tropieolum, Ginothera, Marvel 
of tcru. Poppy, Larkspur, Sunflower, I’orgct- 
me-not. Sweet Pea, Coryopsis, Lupin, Salpi- 
glos.si.s, and Helichrysum may be sown at once 
in the positions where they aie to flower, and 
treated as above recommended. Some of the 
gras.ses, too, such as Indian Corn, Quaking 
Grass, the Animated Oat, Lovegrass, ana 
Hare’s Tail, may be used as garden annuals. 
The taller-growing ])lants will need some sup- 
ixirt, which shouki be provided as soon as they 
have been thinned. A garden filled wholly 
with annuals, if judiciously selected and well 
managed, is as interesting and enjoyable as the 
most costly of plants would be. They may be 
sown in rose beds, along the front of bomers, 
or where bulbs such as Gladiolus are grown. 
The seeds are so cheap that it is scarcely worth 
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while to save them at home ; but should it be 
desired to preserve any particular kind, this is 
easily done by allowing the plants to remain 
until the seeds are ripe, when they may be 
pulled up, put into a paper ba^, and hung in 
the dry until they are quite ripe. All seeds 
are best preserved in a drawer or wooden box, 
kept in a dry place where tlie temperature is 
about 60°. Some annuals, such as named sorts 
of pansies, are perpetuated by means of cuttings. 
The cuttings are taken off in July, inserted in 
boxes of light soil, and placed in a sliady posi¬ 
tion, where they should receive daily watering 
until they are rooted. [w. w.] 

Anobium domesticum (Large Death- 
watch Beetle).—This beetle and its larvie tunnel 
into and destroy the woodwork of old houses 
and barns, &c. It is about J in. long, of a dark- 
brown colour, and lias the head sunk into the 
thorax, which rises cowl-like over it. They 
tunnel into dead wood of all kind.s, where theii- 
eggs are laid. The larva? also tunnel into tlie 
wood; they are white, thick, and flesliy, with 
six legs in front; they become pupa* in their 
bui'rows, in a silken cocoon combined with 
wood dust. Tlie beetles hatch some time before 
they escape, when they leave behind them shot¬ 
like holes in the woodwork. The adults, by 
means of their head, produce a loud, ticking 
sound in the wood, the ‘death-watch ticking’. 
Furniture also suffers largely from it. Anobium 
panke.uvi is shorter, broader, and paler; it is 
almost omnivorous; it attacks all dried vege- 
ttible substances as well as wood, such as biscuits, 
bread, and even C/ayenne ])e)q)er. See Xksto- 
BiUM for treatment. [f. v. t.] 

Anopheles maculipennis (Spotted 
Winged Anopheles). -- A browni.sh mosejuito 
with spotted wing.s. The palpi of the female 
are ag long as the piercing proboscis; in the male 
longer and clubbed at the apex. The female 
feecis upon the blood of man and animals, the 
male upon the nectar of flowers. This is one of 
the mosquitoes that is the host and the cari-iei* 
of malarial fever from man to man. Tlie adults 
hibernate in cellars and outhouses. The eggs 
are laid singly tin water, but collect together 
in small star-sbaped group.s. The larvie (‘ wrig¬ 
glers’) are entirely aquatic, and move about 
rapidly in the water; when at rest on the sur¬ 
face they lie nearly parallel with it. Pupation 
takes place in the water; the yiupa having two 
horn-bke breathing tubes in front, and is capable 
of free movement. It occurs in Europe, North 
America, and parts of North Africa. When 
resting. Anopheles look like a thorn stuck in 
the resting suiface, and thus differing from ■ 
Culex (see Culex). They may be destroyed 
by putting paraffin on the small collectioihs of 
water in which they live. [f. v. t.] 

Anorthitey one of the felspar group of 
minerals having lime as one of the bases. See 
Felspars. 

Ant in Relation to Soil. —Ants belong 
to the order of insects known as Hymenoptera, 
which includes also the Wasps, Bees, Sawflies, 
&c. They constitute the family Formicida‘, of 
which there are numerous species, at least 2000 
being known, and probably as many more exist 


as yet undescribed. They occur in all parts of 
the world, being particularly abundant in the 
Tropics. They are social insects, living in 
communities consisting of males, females, and 
workers, which are undeveloped females. In 
most species there are different types of worker, 
such as nurses, soldiers, &c., each having appio- 
priate duties to perform. The majority act as 
nurses, feeding the larva? by disgorging honey 
from their crops. They carry them about, lay¬ 
ing them out in the different chambers within 
the nest, according to the temperature, humid¬ 
ity, and so on. This nursing is continued while 
the insects are in the pupal state. The Ants 
which emerge from the pupa? are either winged 
or wingless; the wingless are imperfect females 
—the various types of worker—the winged in¬ 
sects are fully-developed males and females. 
Pairing takes place between these in the air, 
whither they rise for their nuptial flight. The 
males are short-lived, dying soon after; the 
females, or queens as they ai-e termed, return 
to the earth, shed their wings, and establish 
new colonies, in which for tlie rest of their lives 
they devote themselves to the production of 
eggs. Sometimes queens arc adopted into old 
nests, and there may he several fertile females 
in the same nest. Since the males are so short¬ 
lived, the bulk of tlie members of a colony gener¬ 
ally consist only of workers and fertile females 
or queens. Ants exliibit many remarkable in¬ 
stincts, and some intelligence. The workers 
collect honey, fruit, and insect juices, &c*., storing 
it in their ci’ops to be disgorged to the stay-at- 
home nurses, queens, and grubs. Some collect 
portions of leaves, which they cut down, and 
upon which they cultivate a fungus for food 
(Ijcaf-cutting Ants); others store grain, some 
carry on wars, caj^turc slaves, or keep domestic 
animals in the shape of plantlicre or aphides. 

Tlie habitations of Ants are veiy different 
from tbo.se of their near relatives, the Bees and 
AVasps. They generally consist of a number of 
irregulai’ chambers, connected by many cleveily 
constructed pa.ssageH. They may be immediately 
below the surface of the ground, or extend to 
a considerable depth, or be i part above the 
surrounding level. A common form consists of 
underground chambers and galleries immedi¬ 
ately below a large stone. On lifting such a 
stone, one frequently linds the grubs laid out 
on the surface of the ground just below. These, 
on being exposed by the removal of the stone, 
arc at once .seized by the workers and carried 
bclow^ with all possible speed. In some cases 
the galleries and tunnels of such a nest extend 
far below ground. Other Ants build chambers 
above-gi'ound of more or less firmly cemented 
walls; still others form burrows in the stumps 
of trees or in old wood. Formica rufa (the Red 
Ant, Horse Ant, &c.), a w'ell-knowri species, 
collects pine needles, bits of stick, &c., heaping 
them into conical masses above-ground. These 
heaps are sometimes as high as 3 ft., and nearly 
6 ft, ill diameter; they are extensively galleried 
with tunnels extending into the ground below. 
There are generally paths passing from the 
nest in various directions. Tne roads made by 
Ants are actually prepared by the removal of 
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obstacles, or by tunnelling or arching over to 
form covered passages. Where anthills are 
numerous and of large size they without doubt 
materially affect the character of the soil. An 
important result is the very thorough aeration 
effected wherever the ramifications of the nests 
extend. A further result of the operations of 
the Ants in such cases is a considerable circula¬ 
tion of soil materials. This is particularly the 
case with regard to some foreign sjiecies. The 
habitations of the Leaf-cutting Ants (Atta) of 
tropical America are low mounds of bare earth, 
some of which have been noted with a circum¬ 
ference of about 40 yd. The earth of these 
mounds is frequently different from that of the 
surface, having been brought up from the sub¬ 
soil. The Ants are continually bringing fresh 
earth from below and exposing it upon the 
surface. Their chambers and galleries below 
extend to an even greater distance than the 
mound above, and arc further of considerable 
depth. The ‘Bull-dog’ Ants of Australia 
(Myrmecia) form large mounds of earth, whi(;h 
are sometimes o ft. high, and which occur in 
immense numbers. In our own country, ant¬ 
hills sometimes occur in neglected meadow lands 
in very large numbers, and ants’ nests of var ious 
kinds are by no means uncommon all over the 
country in fields, moors, and woodlands. 

Of similar habits, though by no means closely 
related to Ants, are the Termites or White Ants. 
These occur in ti’opical or warmer temperate 
regions, they are not found in this country. 
They live in large communities consisting of 
fertile males and females, which aft(U' their 
nuptial flight lose their wings, and infertile 
workers, which, unlike the Ants, ar e both male 
and female. These never possess wings. There 
is rarely more than one fertile male and female, 
‘king and queen’, in a colony. The queen is 
a remarkable-looking creature; her abdomen is 
immensely swollen with eggs, wliich .she pro¬ 
duces sometimes at the rate of one per second, 
continuing the process for months, llie workers 
forage and mine, attend the royal pair, feed 
and nurse the young. The soldiers are larger, 
with big heads and jwwerful mandibles; they 
act as sentries at the mouths of the tunnels, 
and readily attack intruders in the form of true 
Ants. A favourite food of the White Ants is 
wood, which they devour with great rapidity, 
‘houses and decaying forest trees, furniture and 
fences, fall under the jaws of the hungry Ter¬ 
mites’. They also eat each other’s excrement 
again and again, and when at last it is exhausted 
or nourishment they build it into their tunnel 
walls. Some of the tropical species build earthen 
hills as high as 20 ft. Although they are blind 
they shun the light, and when on the march 
across country, or when climbing trees or build¬ 
ings, they build galleries of earth, within which 
they conceal themselves. These tunnels run 
from beneath the soil up the sides of the trees 
and posts; ‘grain after grain is carried from 
beneath, and mortared with a sticky secretion 
into a reddish sandpaper - like tube; this is 
rapidly extended to a great height — even of 
30 ft. from the ground—till some dead branch 
is reached’. Professor Drummond, from whom 


the foregoing quotation is made, was of opinion 
that the White Ant was to be regarded as an 
important agricultural agent in the localities 
where it occurred. He sfiys; ‘As many trees 
in a forest are thus plastered with tunnels, 
and as there are besides elaborate subterranean 
galleries and huge obelisk-like anthills, some¬ 
times 10 to 15 ft. high, it must be granted that 
the Termites, like the earthworms, keep the soil 
circulating. The earth tubes crumble to dust, 
which is scattered by the wind; the rains lash 
the foi*ests and soils with fuiy, and wash off 
the loosened grains to swell the alluvium of a 
distant valley.’ Termites are further beneficial 
as scavengers, in removing dead and decaying 
wood which otherwise w()urd cumber the grounci. 
In Queensland, where the nests sometimes reach 
a height of 15 ft., the natives clear them out 
and use tliem as ovens. Listly, it may be 
stated that although Termites ai'e in a stfite of 
nature beneficial, near human habitations they 
aie often serious pests, com])letely destroying 
the woodwork and furnituie of houses, and even 
books, before their presence is discovered, so 
rapidly do they work. [j. r.] 

AnthemiSy an im])ortant genus of com¬ 
posite plants to which several species of camo¬ 
mile belong. See Camomile. 

Anthocoris confusus and nemorum 
(Small Needle-nosed Bugs). —These two bugs 
are frequently found in hop gardens, and do 
some damage by puncturing the bine, which 
tlnui ceases to revolve. At tlic same time both 
thes(5 ‘bugs’ are known to s\jck the juicef' of 
aphide.s. The former species is inch long; 
liead and just behind it black, also scutellum; 
elytra or iqmer wings dull-brown, finely pu¬ 
bescent, incmbrane dusky, with a pale spot on 
each side, and base white; legs pitchy-brown, 
tibia* and tarsi palei* than the feinoia. When 
found to be doing harm on hops, they must be 
collected by jarring. [f. v. t.] 

Anthomyia g^nava. —The maggots of 
this fly are said by C.’urtis to infest tuinips in 
the autumn, forming cavities in the bulbs. The 



Root Turnip Fly (Anthomyia gnava) 


1, Maggot (magnified). ‘2, 3, Pupa, nat. size and magnified. 
4, Male fly, magnified. 6, Nat. size. 

male fly has a black trunk and legs; body linear, 
of an ash colour, with testaceous bands and 
black dorsal spots. Female, ash-coloured, with 
a black line down the body broadest at the 
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base. Nothing is now known of it, and it is 
only looked upon as a doubtful British species. 

A. radtcum (Root Turaip Fly) is similar in its 
habits to the last. The maggot lives in the 
roots in summer, and is like the other, but has 
a greenish stripe down the extremity of the 
back; they change in the soil to clay-coloured 
pupte—and the flies hatch in April (see accom¬ 
panying illustration). They also resemble 
Phorbia hrassicce^ but the male has a satiny- 
ochreous face reflecting white, with a rusty 
stripe on the forehead; trunk black, sides grey, 
witn three dark stripes down the back; body 
narrow, shining grey, a black stripe on the 
middle, edges of the segments also black; legs 
long, black, and bristly (see fig. 4); female, 
very like P. hrassicce^ but it has thiee smoky 
stripes on the trunk, and a narrow dark line 
along the back. [.t. c.] 

Anthonomus pomorum (Apple-blos¬ 
som Weevil).—This weevil is the cause of so- 
called ‘ capped ’ blcKSSoms. It is a serious apple 
pest in Kent, Worcestershiie, &c. The weevil 



Fig, 1.—Apple^blossoiu Weevil {Anihommua pomoruvi) 
1, Larvu. 2, Adult. 3, I’upa. 


is J to J in. long. Colour pitchy-black, clothed 
when freshly hatched with ashy-gi'ey pubc.sccnce, 
with a paler, broad V-shaped mark on the wing- 
cases. The beetle hibernates under bark, moss, 
and lichens of apple and other tiees. It comes 
forth before the trusses open, and pairs. The 



Fig. 2.—Apple BloHBoms damaged by Apple Weevil 
( A nthono mug pom or urn) 

1, Showing hole of escape of adult. 2, Larva in situ 


female then lays a single egg in each young un¬ 
opened blossom. Egg-laying continues for two 
weeks. Fifty eggs may be laid by one female. 
In from five to seven days the ova hatch into 
pale-creamy footless maggots, which mature in 
from eight to twenty-one days. The maggot 
then changes to a pupa in the blossom, which 


fails to expand and dies. The weevil, after seven 
to fourteen days in the pupal condition, escapes 
from the blossom by eating its way out, and 
lives on until the following spring. 

Treatment consists of jarring off the beetles 
on to tarred cloths, and jarring off the ‘ capped ’ 
blo.ssoms, which readily fall, collecting and ourn- 
ing the same before the beetles escape. 

Anthonomus rubi (Raspberry and 
Strawberry Anthonomus).—This small weevil 
works difierently to the al)ove, but is closely re¬ 
lated. It is unicolorous, black, and reaches much 
the sjime size. It lays its eggs in unopened rasp¬ 
berry and strawberry blossoms in the latter half 
of May, a single egg in each blossom. It then 
jKisses to a little below the bud and punctures 
the strig, and the bud soon falls or bends over 
and withers. The maggot changes to the pupa 
in the bud, and in seven to eight days the weevil 
escfipes from the dead blossom. The weevils in¬ 
jure the young shoots and leaves also by punc- 
tui-ing them. The adults hibernate like the 
Apple-blossom Weevil. 

Collection of the beetles is the only preventive. 

[f. v. t.] 

Anthoxanthum. —This genus of grasses 
belongs to the division with one-flowered spike- 
i lets, collected into a compact spike-liko panicle. 
Each spikelet has two very unequal membranous 
glumes, lined by a 
iwiir of hairy inner 
glumes,each having 
an awn at its back, 
and embracing the 
floret, which con¬ 
sists of a pail* of 
small thin scales, 
containing two sta¬ 
mens and the pistil, 
with a pair of erect 
feather-like styles. 
The inn&i' glumes 
and the histaminate 
flower are charac¬ 
teristic of this 
genus ; the oth^ 
grasses want the 
inner glumes, and 
have three stamens 
})er flower. 

A. odoratum 
(Sweet Vernal 
Crass, Spring 
Class) is a fibrous- 
rooted perennial, 
growing ammt 1 ft. 
high, and produc¬ 
ing a few leaves of 
a light bright-green 
colour, slightly 
coated with hairs. 
The ear* appears as if spiked, but is in reality 
a panicle whoso blanches are contracted. The 
ear is at first brownish-green, but eventually 
becomes straw-coloured. 

Theflowerless shoots of Sweet Vernal are easily 
recognized by the pair of rounded ears at the 
base of each leaf-blade. These ears have usually 
long whiskers of hair. When the blade is chewed 



Sweet Vernal Grass {Anihoxan- 
thum odoratum) 

A, Shows the ear. b, Two spike- 
lets, the upper In flower, c, A 
ripe spikelet with the outer glumes 
removed. 



Anthrax—Anthriscus 157 


the taste is very characteristic, because of the 
presence of the fragrant substance called curna- 
vine, which acts equally on the palate and on 
the nose. The plant tlirives in rich meadows 
and in poor mountain pastures, whether among 
rushes or among heaths; on exposed sandy links 
and in the shaded wood, Sweet Vernal is equally 
at home. It is among the earliest of our glasses, 
and may usually be found in full ear in the be¬ 
ginning of May. 

The dried leaves emit an extiemely fragrant 
odour, which, as already noticed, is due to the 
presence of cumariae. The grass is not palatable 
to animals, and is to be regarded as a weed, un¬ 
less where the hay is to be sold to those buyers 
who esteem the hay of special value fi'oin the 
sweet smell due to the presence of the fragrant 
Sweet Vernal Grass. f.r. l.] 

[a. x\. m‘a.] 

Anthrax. —Anthrax is a disease of the blood 
due to a rod-shaped microscopic organism called 
tlie Bacillus anthracis. It attacks cattle more 
frecjuently than other animals; sheep, horses, 
pigs, dogs, and fowls are liable to antnrax, but 
not cats. 

The mode of infection in animals is chieHy by 
ingestion. Hay, cake, milk, water, and even oats 
may be the carriers of infection. Occasioiiallv 
anthrax is contracted through a wound or scratch 
in the skin, but this mode of infection is far 
commoner in human beings than in animals. 

Woolpickers get inoculated by anthraxed 
wool, and this disease, among them, is known 
as ‘ woolsorters’ disease ’. 

Symptoms .—The finding of a beast dead, with 
bloody froth at the mouth, and bleeding at the 
anus or vagina, is always suspicious. 

Other animals in a herd when examined may 
be found to be dull; rumination and feeding in 
abeyance; diarrha^a nnay be present, and blood 
be discharged from the anus and vagina. Cattle 
may fall convulsed and then rise again, or rush 
about in delirium, and fall dead. 

In the horse, great swelling of the head, throat, 
and neck is a prominent symptom, death ensu¬ 
ing in a few hours. Anthrax in the pig, con¬ 
tracted by eating anthraxed flesh, is denoted 
by swelling of the throat. Hogs, ducks, and 
fowls may die after eating the flesh or drinking 
the blood of an anthraxed carcass. 

Treatment. — The disease, diagnosed by ex¬ 
amining the blood microscopically, must be re¬ 
ported under the Contagious Diseases (Aninial.s) 
Act. The man for the owuier to notify is the 
nearest chief or superintendent of police. 

Precautions .—As the discharges are eminently 
infectious, all the natural openings of the body 
should be plugged with tow soaked in carbolic 
acid or creolin. The caimss should be left 
unopened pending the arrival of a veterinary 
surgeon, A grave 9 ft. deep should be dug, pre¬ 
ferably near the carcass, and the latter should 
be put into it and covered with lime above and 
below. The plan of burning the carcass is now 
frequently practised by up-to-date county coun¬ 
cils. If the carcass is moved by the owner to a 
burial place along a pasture or out of a straw 
yard, he will be well advised to remove it on 
an old intact door and not on a gate or hurdle. 


The object of this is to prevent discharges from 
contaminating litter or pasture. 

The place where an animal has been buried 
on grazing land should be fenced in, and there 
should be no running water near it. Earth¬ 
worms feeding on the carcass are said to re¬ 
infect the pasture again and so perpetuate the 
disease. Pastures notoriously infected should 
be broken up, and put to any purpose other 
than grazing. See also Animals, Diskasks of, 
and for Symptomatic Anthrax, see Black 
Quarter. [o. m.] 

Anthrenus museorum (Store Beetle). 
— A small, short, oval beetle, in. long, prettily 
marked with vai’iegated scales, giving a mottled 
a])pearance. There are three irregular trans¬ 
verse pale bands on the wingcases; the legs 
are short. They feign death, hiding legs and 
antenme undei’ their bodies. The lai va* are 
hairy, the hairs in bundles, with a large pair of 
tufts at the Uiil end, which can be expanded. 
Larval life lasts about a year. Piiimtion takes 
place in the ruptured larval skin. They destroy 
nair, fejithers, skins, wool, hides, and other stores 
of this kind. The beetles occur on the flowers 
of IJmbellife ive. 

The only method of ridding stoies of them is 
either fumigation or ‘baking’ the stores. 

[f. V. T.] 

Anthriscus (Beaked Parsley).—Anthriscus 
is a genus of Umbelliferous plants, and a wild 
species. Wild Beaked Parsley {Anthriscus sylves- 



Beaked Parsley (Aiithrimis splvestns) 


1, Flower. 2, Fruit. .3, Section oi Fruit. 

tris\ is the commonest Umbelliferous plant in 
Biitain. This tap-rooted biennial (or sometimes 
perennial) is a hairy, erect herb, reaching 2 or 
3 ft. in height, which bears numerous umbels of 
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white flowers in spring. The fruit is J in. long, 
smooth and glossy, and narrowed at the apex, 
so that the beak is not so distinct as in other 
species. This species grows in hedges, along 
borders of fields, and on river banks. 

A species of Anthriscus, Garden Beaked Pars¬ 
ley or Chervil {Anthriscus Cerefolium\ is culti¬ 
vated for use in salads and soups, especially by 
the French and Dutch. The young plants are 
gathered when 2 in. high. The curly variety is 
most esteemed, and many prefer it to parsley. 

A poisonous annual species is sometimes found 
on arable land growing among our croi)s. This 
is called Common Beaked Parsley {Anthriscus 
vulgaris)^ and is easily distingui.shed by the fruit, 
which is not smooth, but bears hooked bristles. 
Certain Dutch soldiers gfithered this plant in 
England in 174r), and mistaking it for the Garden 
Beaked Parsley, put it into their soup and were 
poisoned. [a. n. m‘a.] 

Anthyllis. —A genus of leguminous plants 
to which Kidney Vetch belongs. See Kidnkv 
Vetch. 

Antirrhinum (Snapdragon or Calf’s 
Snout).—The name nie^ans that the flower is 
like the nose or snout of an animal, and is 
deriv(d from the (ireek anti^ instead of or like, 
and a nose or snout. This genu.s, reputed 
poisonous, belongs to the foxglove order, Scro- 
phulariacea'. A handsome perennial .species 
commonly cultivated in gardens is tlic Great 
Snapdragon {Antirrhinum majus) (see below). 
A diminutive annual sixrie.s, the Les.ser Snap¬ 
dragon {Antirrhinum Urontium)^ is a weed of 
siindy land, found in cornfields in the .south of 
England and Ireland. This species has the calyx 
as long as the corolla. In gardens the genus 
is usually represemted by the descendants of 
that well-defined .s])ecics, Antirrhiauni niajns^ 
a South Eur(>j)ean plant which has naturalized 
itself in certain situations in Great Britain, ; 
where it is found growing on old l uins, chalky 
clifls, or in rocky jfiaees where the detritus j 
contains a proportion of lime.stone. The typical | 
plant, which has yellowish-brown-coloured | 
flowers, is (juite hardy under conditions similar 
to those suitable foi' walHl<»w'er. Popularly 
known as the ‘Snapdragon’, it has become a 
favourite flower in gardens by reason of its easy 
culture, hardines.s, and diversity in cohu'ation <»f 
flower. It likewise forms an excellent example 
of what can be done towards the improvement 
of plants for special })uiposes by a process (»f 
careful selection. Like many other plants now 
indispcnsjible for use or beauty in our gardens, 
the tynical plant soon adapted itself to its 
changea conditions, and in its exuberant energy 
soon developed a tendency to vaiiation both 
in character of flowei’ and habit of growth; a 
change which the gardener quickly turned to 
account by selecting and proimgating those 
plants which showed decided signs of departure 
from the normal type. By persistently follow¬ 
ing this process of .selecting, along with inter¬ 
crossing, many beautiful varieties were de¬ 
veloped The earlier selections were towards 
the still popular striped and dark self-coloured 
varieties to which florists attached fancy varietal 
names. The trouble involved in keeping these 


varieties true to name, along with the difficulty 
in raising stock in sufficient quantity to supply 
the demand, caused raisers to work towards the 
production of types that could be raised reason¬ 
ably pure in character from seed. So successful 
have the results been that seeds can now be 
obtained of tall, medium, and dwarf types 
almost })erfect and constant in habit, while the 
1 range of colour in each runs from the original 
I yellowish-brown through rich crimsons and 
[ yellows, to whites of snow-like purity, with 
many intermediate blendings of charming shades 
in indefinite tones, as well as a range of beauti¬ 
fully striped varieties still favoured by many 
florists. 

The plant is of ea.sy cultivation, and though 
by no means fastidious as to soil, repays good 
cultivation. On dry, sandy soils it soon gets 
exhausted, and the flowering period is short, 
while on generous loam.s, moderately moist, 
its development is fuller and more lasting, and 
: few gaiden plants are more effective and use- 
! fill, hence the ])opularity it enjoy.s. 

When raising plants from seed it is advis- 
! able to .sow as early in the year as possible, and 
where a greenhouse is not available a frame 
' will be nece.s.sary. Fill suitable-sized boxes 
i with a finely jirepared mixture of leaf mould 
I and sand, smooth the surface, and as the seeds 
I are small cover them slightly, and water the 
I box with a fine .sjnay. Shade the seed with 
jiaper until germination takes place. When 
the .seedlings are strong enough, piick them 
out tliJ'ee in(rh(‘s ajiart in boxes, or a frame, 
using a .somewhat rougher mixture of soil. With 
due attention the plants will be fit to set out in 
A]>ril or May. sliould any variety be wanted 
fiom cuttings these .should bo taken ofl’in Sep¬ 
tember or early in October, and made in the 
orthodox manner, inserting them in sandy .soil 
in boxes or cold frames, keeping them mode¬ 
rately clo.se until loot action begins, then airing 
earefully and regularly as weather conditions 
demand. [j. wh.] 

Antiseptics. —An antiseptic is a substance 
which prevents putrefaction or decay. Anti¬ 
septics and disinfectants aie commoidy classed 
together, and the two words arc u.sed as almost 
.synonymous. Antiseptic is, however, the term 
of wider .significance. All substance.s which 
prevent or destroy the causes of infection are 
necessarily antiseptics, that is, tliey are sub- 
.stanccs whicli prevent decay. Hut there are 
anti.septics winch are not disinfectants. 

The putrefaction or decay of animal and plant 
substances is due to the growth in them of low 
forms of life—bacteria, yeasts, and other min¬ 
ute organi.sms. These low organisms live upon 
organic matters, living or dead, and cause chemi¬ 
cal changes to take place in them whicli gra¬ 
dually disintegrate and destroy them. During 
these changes, foul-smelling gases, such as sul¬ 
phuretted hydrogen, are often produced, and 
therefore the decay of animal and vegetable 
iKMiies is often accompanied by an evil smell. 
The processes which are known as fermenta¬ 
tions are examples of changes brought about 
by micro-organisms, known in this case as or¬ 
ganized ferments. So also the inflammation of 
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dirty wounds, blood poisoning, and many dis¬ 
eases are due to decay or fermentation processes, 
brought about by micro-organisms. Antiseptics 
therefore are used in preventing fermentation, 
in preventing and combating disease, in pre¬ 
venting inflammation and gangrene of wounds, 
in preventing bad smells, and for a variety of 
other purposes. When used to prevent the 
decay or fermentation of food substances they 
are commonly called preservatives, and when 
used in comliating disease they are called dis¬ 
infectants. See arts, on Disinfectants, Pre¬ 
servatives, Putrefaction, Fermentation, Bac¬ 
teria, &c. 

A deodorizer or deodorant is a substance 
which destroys or prevents ott’ensive odours. 
Antiseptics are also deodorizers in so far as 
they prevent evil odours by preventing putre¬ 
faction. Some of the best-known deodorizeis, 
such as chloride of lime and carbolic aitid, are 
also antiseptics. But there are also deodorizers 
which are not antiseptics. These are bodies, 
sucli as charcoal, which prevent evil odours by 
absoibing fou!-smelling gases, but which do nut 
lirevent the putrefaction by which the gases 
are produced. 

Antiseptic methods have been used since early 
times for preserving the bodies of men and 
aninials, for preserving food, and for preserving 
timber. Bodies wore embalmed by treating 
them with various chemicals of an antiseptic 
nature, and by drying tlicrn. Food was pi‘e- 
served by smoking, by salting, and by desicca¬ 
tion. Timber was preservcjd by charring or by 
dinping it in tar. 

rhe great development in the use of antises])- 
tics has, however, taken place since, the time of 
Pa.steur. It was <*nly after he and his followers 
had laid the foundations of the scieiure of bac- 
t(*riology, and mankind had come to recognize 
that fermentation, decay, and disease are pro- 
du/'ed by the activity of lower organisms, that 
the control and pr(‘,vention (»f such activity could 
be undertaken in a scientific manmu'. The use 
of antiseptics in surgciy has been developed 
only since the foundations of our knowledge of 
miei’o-organisms were laid, but it has (juite re¬ 
volutionized that art. So also the use of anti¬ 
septics in preventing and combating disease, in 
jicscrving food and (»ther substances which are 
iable to decay, and in controlling and regulat¬ 
ing fermentations, has been developed very 
largely in quite recent times. 

Antiseptics are of various kinds, and of very 
various degrees of power and eflicienc;y. Physical 
agents, sucli as cold and heat, may be used as 
antiseptics. Cold prevents the activity of lowei- 
organisms, thougli it does not kill tliem. Hence 
decay of all kinds can be jirevented by freezing 
or (looling to about freezing-point. This is made 
use of in the cold storage of food. Immense 
(jjuantities of food of the most putrescible kinds 
are carried to this country from distant parts of 
the w'oild, or are stored in this country tor long 
periods by means of cold stores in which the 
food is cooled below freezing-point. So also 
foods which begin to decay very rapidly, such 
as milk and fish, are preserved for a sufficient 
length of time to enable them to reach the 


consumer by mere chilling, without actual freez- 

hig. 

Up to a certain point decay is more rapid 
the nigher the temperature. The temperature 
at which changes of fermentation and decay 
take place most mpidly varies for ditterent 
kinds of micro-organisms which bring about 
these changes, but is, generally speaking, about 
100^^ P. As the temperature rises above this, 
the activity of the organisms begins to fall oil*, 
and soon ceases altogether. At a temperature 
which varies from about 65*' C. (150* F.) to 
boiling-point, according to the kind of organism, 
all lower organisms are killed. A few of the 
spores of lower organisms are able to stand boil¬ 
ing temperatui’e for a shoil time, but even they 
are desti’oyed by continued exposure to this 
temperaturl^. Hence heating to about boiling- 
point is a most iinjiortant means of prexenting 
decay, and of disinfecting and preserving sub¬ 
stances ; and it is made use of for a great variety 
of j im poses. 

Micro-organisms require moisture, and there¬ 
fore if })iitrescible substances aie dried, they 
will not undergo decay. Ib nce desiccation has 
long been used in the presei’vation of fish, meat, 
and certain fruits. 

The term antiseptic is usually aiiplied, how¬ 
ever, to chemical substances which clestroy lower 
forms of life, oi* inhibit to a greater or less ex¬ 
tent their activity. A very great vaiiety of 
.such substances are in ust?. iTot only are the 
anti.septics very various in their cluunical com- 
]iosition and nature, but they act upon organ¬ 
isms in many dilferent ways. Tiny have only 
this in common, that they prevent decay by 
ireventing the activity of the oi'ganisms whiijli 
iring it about. Some of them, like mercuric 
chloride (corrosives sublimate), are .strong poisons 
to higher as well as hiwer organisms, whihj 
others, like salicylic acid and dilute ozone, have 
little or no poisonous action on higher tirgan- 
isms. Some of the most widel y used are oxidizing 
agents, and their action is due to their oxidizing 
])ower. Fxamples of these are ozone, chlorine 
and certain of its compounds, like chloride of 
lime, permanganates, such as ])ermanganate of 
]K)tash, and the W'ell-known Uondy’s fluid. 
Dthers, such as sulphurous acid, the sulphides, 
and sulphur itself, are reducing agents. A great 
many entei- directly into combination with the 
albuminous or protein matter of the living or¬ 
ganisms and form insoluble compounds with it. 
Kxamplea of these we have in salts of mercury 
and lead, and in organic compounds like carbolic 
acid, the other tar acids, ancf formalin. 

The chief substances used as anti.septics are 
as follows:— 

Organic Compounds. —(.'ai’bolic acid and other 
phenols, such as cie.sylic acids and thymol; 
salicylic and benzoic acids; formaldehyde and 
formic acid; chloroform and iodoform; carlion 
bisulphide; hydrocarbons, like kerosene, naph¬ 
thalene, and the terpenes. 

Inorganic Substances .—Ozone and certain ozo¬ 
nized compounds, penoxide of hydrogen and 
other peroxides; chlorine and its compounds, 
chloride of lime or bleaching powder, and 
sodium hypochlorite; sulphur dioxide or sul- 
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phurous acid, and the sulphides; boric acid 
and sodium borates; permanganates of potash 
and soda; alum; iron salts, such as sulphate of 
iron; quicklime; mercury compounds, especially 
corrosive sublimate; zinc compounds, such as 
zinc chloride. Strong acids, such as nitric and 
sulphuric acids, and strong alkalis, .such as 
caustic potash and caustic soda, are .sometimes 
used. 

New antiseptic.s are (constantly being placed 
upon the market, but most of these are coni- 
pf)unds or mixtures of artiich^s named above. 
M(wt of the proprietary articles sold as anti¬ 
septics are composed of mixtures or preiKiiations 
of articles named above. They are generally 
.sold under fanciful trade names, which have 
little or no reference to their chemical natui‘c. 

[j. n.] 

Antithesia (Penthina) pruniana 

(Plum Leaf Tortrix).—A small leaf-rolling moth 
abundant everywhere. Its front wings have 
the basal two-thirds brownish black, the apical 
third white with greyish clouding; hind wings 
greyish brown. Length of wing expanse i to 
if in. The moth apptcars in June and July. It 
lays its eggs on the twigs and buds of sloe, plums, 
and hawthorn, and the larvie hatch in spring 
and eat the foliage and blossom. 

An allied species, yl. variegata^ wliicli is very 
Himilar but rather larger*, attacks the apple also. 
The caterpillars are (lull olive-green with line 
black spots; head and second segment dark. 
They pupate amongst the leave.s. Like all Tor- 
truces the larvie have the hal^it of wriggling 
backwards when touched. 'I’liey may be de- 
sti’oyed by spraying with arsenical washes. 

[k. V. T.] 

Apatite. — The common mineral form in 
which tricalcium phosphate occui’s in nature, 
united with some calcium fluoride, or, moiv: 
rarely, with calcium chloride. The composition 



Thin section of Dolerite. Portrush, Co. Antrim, with 
('i*y8tal8 of Apatite, often showing hexagonal forms. Mag- 
nifie(i 40 diametere. 

of .'ifMitite may l>e written as (CaF, CaCl) Ca 4 
(PO*),, or as 3 CaaPA • Ca (Cl, F)^. QiO = 55*5, 
and P^Oft = 42*3 per cent. Apatite crystallizes 
in hexagonal prisms, terminated by pyramids 
and basal planes, but may occur massively in 
veins. It can be scratched with a knife, but 
with more difficulty than calcite, and has a 
specific gravity of 3 2. It is dissolved by hydro¬ 


chloric or nitric acid, and can easily be tested 
chemically in cases of doubt. It is colourless 
to blue, green, yellow, white, or red-brown, only 
choice or small crystals being transparent. It 
has a somewhat gummy appearance on fractured 
surfaces. 

Round Ottawa, and in the adjacent parts of 
Ontario, Canada, crystals of consideraole size 
occur in highly altered limestone and other rocks 
of the Arclnean group, even weighing as much 
as 400 kilogrammes, and yielding some 90 per 
cent of calcium phosphate. In the south-east 
of Norway, notably at Oddegarden, neai* Lange- 
suiid, a series of similarly ancient rocks is 
traversed by veins of apatite, with amphibole, 
rhombic pyroxene, and ferromagnesian mica. 
Tlie.se veins resemble igneous intrusions, in 
which apatite apjiears prominently enough to 
be worked commercially, sometimes forming 
half the mass. But ordinarily, as a rock con¬ 
stituent, ajiatite occurs on a widely-diffused but 
minute scale. Under the influence of natural 
acids it may ultimately become effective in fer¬ 
tilizing the .soil, and it has been asserted that 
the examination of rock sections with a micro- 
scopci may serve as a guide in some rocky dis¬ 
tricts in the choice of lariii lands. All gi‘anite.s 
contain small crystals of apatite, wJiich crystal¬ 
lize out early in the history of the rock, and 
thus become included in the other mineraks. 
But in rocks with less silica, such as the diorites, 
the.se crystals arc often far more abundant, ap¬ 
pealing in cross section as clear little eolouiless 
liexagons shut up in the micas, amphiboles, and 
other strongly coloured mineruls. Analyses of 
such rocks frequently show '5 per cent of PjjOg, 
and a nepheline basalt of Ciruella, New Mexico, 
has yielded 1 per cent. 

Apatite, like other mineral calcium phos- 
)hates, is not used directly as a fertilizer. It 
las occasionally been used in a very finely 
divided state, whereby its decomposition was 
promoted. See arts. (tUanu, Phosi’Iioritk, and 
SoMHUKKITK. [o. A. .T. C.] 

Aphaniptera (Fleas).—A group of Dipteia 
whidi are quite wingless. The Fleas ai’e partially 
parasitic on man, animals, and birds,. They 
feed upon bloijd in their adult stage. The 
mouth of a flea is adapted to piercing the skin ; 
the hind legs are greatly developed, thus en¬ 
abling their progress by skip])ing. They are 
nocturnal in habits, hiding away in crevices in 
woodwork, &c., during daytime. The females 
lay their eggs in dust and dirt, especially in 
crevices, aiul the larvte aie in the form of small 
pearly white maggots with a brown head. They 
feed ujxui dry animal matter, and pupate in 
the places where they feed. Poultry and birds 
are attacked by the Bird Flea {Trichopstylla (foL- 
limv% dogs and cats by Pulex canvt and P. 
and man by Pulex irritans and others. 

[f. V. T.] 

Aphanite. —A term invented by Hauy, to 
cover the fine-grained varieties of the rock that 
he called Diorite. The hornblende and the fel¬ 
spar, usually a lime-soda species, are on so small 
a scale that they cannot be clearly distinguished 
by the naked eye. Many ‘ greenstones’ are thus 
true aphanites. The adjective ^aphanitic’ is 
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aonietimes used to express a fine-grained struc¬ 
ture in other igneous rocks. [o. a. j. c.] 

Aphides (^Aphidido?, Plantlice, Dolphins, 
Greenfly).—A family of Hemipterous insects 
with piercing proboscis, which feed upon the 
sap of plants. They undergo incomplete meta¬ 
morphosis, the young being very similar to the 
adults, but are not winged. They occur in the 
following forms:—lice or larvie; wingless fe¬ 
males which produce living young; winged fe¬ 
males which are vivipai’ous; nymphs or pupa*, 
which resemble wingless females, but which have 
wing buds developed at the sides of the thorax, 
and which give rise to winged viviparous fe¬ 
males; egg-laying females, which maybe winged 
or wingless; and winged or wingless males. The 
latter are frequently devoid of a mouth. 

Three main groups occur — 1, Aphidinne; 2, 
Schizoneurinic; and 3, Cherniisimc. 

Plantlice are amongst the most troublesome 
and injurious pests the farmer, gardener, and 
forester have to contend with ; infesting wheat, 
turnips, beans, peas, hops, cabbages, roses, apple, 
cheriy, currant, and otner fruit trees. They are 
furnished with a short beak, through which pass 
three fine bristles; these the animal inserts 
through the cuticle, the central one being tubu¬ 
lar, and acting as a siphon. Thus the aphides 
imbibe the juices from the leaves and stems, 
.sometimes causing distortions, from the ve.ssels 
being wounded, and the circulation of the sap 
interrupted. The infe.sted leaves often curl, so 
as to form cavities or hollow chambers beneath, 
where the aphides reside; and thus they are 
pi'ovided with habitations, at once protecting 
them from heat, cold, wet, and the attacks of 
bird.s, as seen in the Plum Aphis {A. p'uni) and 
the Gherry Anliis {M. cerasi). 

Owing to tne extraordinary fecundity of the 
aphides, ci’ops sutler .severely from their pres¬ 
ence in a short space of time. Sometimes one 
sees a few apterous plantlice upon a bean or 
currant leaf; at another a single winged female 
may be detected upon a turnip or hop. Their 
numbers daily increase, and young lice are 
(juickly deposited. This is a singular feature 
in the economy of these extraordinary insects; 
for the fact is, that in the .spring the females 
have the faculty of producing young, and arc 
therefore viviparous; but in the autumn, after 
the males have appeared, they become ovipar¬ 
ous and lay eggs, these being better adaptea to 
withstand the rigour of winter than the unpro¬ 
tected and tender young. These eggs are de¬ 
posited on and around the buds and on the 
shoots. Nothing is known of the egg stage 
ill many sjjecies. This part of their economy 
is well deserving the strictest attention of some 
entomologists. 

The spring broods are all females, known as 
‘ mother-queens’, and do not require any inter¬ 
course of the sexes to render them fertile. They 
are pregnant at their birth, and if the nit (as 
it is termed), brought forth by the fly in the 
spring, be taken and kept entirely excluded 
from its companions, it will be able to produce 
young; and if one of these be treated with the 
same precaution, it will yet be found to retain 
the same powers of conception: and thus one 
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may proceed for many generations. This will 
explain their otherwise marvellous multiplica¬ 
tion, and the warmer the weather the more 
rapidly they increase. It has been calculated 
by an eminent naturalist, that from one egg 
729,000,000 of plant-lice might be produced in 
seven generations; admitting forty to be the 
maximum, and twenty the minimum, the «aver- 
age would be thirty, and the generations from 
the spring to the autumn amount from sixteen 
to twenty, or upwards. Reaumur has stated, 
of another spt^cies, that nearly sixty hundred 
millions may proceed from one female in five 
generations! The fir.st females produce about 
two young daily, for fifteen or twenty days. 
In ten days the thiid generation from the egg 
is capable of bearing young; these comprise 
both winged and apterous spei*imens, the former 
migrating to spread tlie mischief. Both these 
sorts arc able to bear young in eight days, or 
even in four; and so they proceed if the tem¬ 
perature prove congenial to their habits. The 
males are winged and wingless, and do not ap¬ 
pear until the autumn. Both sexes are usually 
provided with a curious apparatus consisting 
of two tubes called cornicles, through which a 
sweet liquor exudes; and when it falls upon 
the surrounding foliage it i.s termed honey-dew. 
This honey-dew falls upon the leaves of the 
plants, and covers them with a sticky layer, 
upon which the aphides’ exciement adheres, 
and on this a black fungus grows, thus com¬ 
pletely covering up the leaf, and preventing 
proper respiration. The leaves turn ypll(»w, 
then brown, shrivel up, and die. Some aphides 
produce ‘galls’, as seen in the Poplar Gall 
Aphis {Pemphigus smrotheew^ &c.). 

Many kinds of Apnididje live u])on two species 
of plants, migrating from one to another. This 
is seen in the case of the Hop Aphis {Phorodon 
kmnuli), which winters on the damson and sloe, 
and .spends the summer on the hops, and in the 
Apple Stem Aphis (Aphis /itchii), which goes to 
cereals. 

Other plantlice have a ground or subtci ra- 
nean and an aerial race, and can migrate from 
the ground to the stem and foliage, and vice 
versa (Woolly Aphis and Vine Phylloxera). 

The following species of the genus Aphis are 
the most important in Britain : — 

Arms DRAssic^ (C.‘abbage Leaf Plantlonse) 
is very injui-ious to the various crops of cab¬ 
bages, especially sprouts, broccoli, and savoys; 
but in some seasons the smooth-leaved varie¬ 
ties equally abound with them, and they 
smother the Swedish turnips. They swarm 
under the leaves, in some years, from May to 
the end of November; the females being sur¬ 
rounded by their young broods, and their mates 
are then wandering al)out. They first cause 
pale, irregular swellings on the leaves, in the 
hollows of which they feed; later, they swarm 
all over the plants, and collect around the stalks 
of the sprouts, &c. They are densely covered 
with meal, secrete much honey-dew, and form 
a wet, filthy mass over the plants. Tlie male, 
fig. 1 (1)—(2) the same magnified—is pea-green ; 
the seven-jointed antennae, head collar, and back 
of thorax, black ; the body is irregularly banded 
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and spotted with t3ale-l>lack; the cornicles ai^ 
short, stout, and blackish at the base; nervures 
of the wings pitch colour, and very distinct; 
the apical cell large and oval; stigma pale-green; 
legs olack; base of thighs greenish. Female 
of a yellowish green, and mealy white, spotted 



Fig. 1.—Cubhage Leaf riiintb»use (Aphin hraHSiiccB 


1, 2, Male, nat. size and inagnifled. 3, 4, Female, 
nat. size and magnified. 

with blacky fig. I (3)—(4) magnified; antenna? 
shorter, black; two first segments green; third, 
ochreous; eyes, two large spots on the head and 
two smaller on the collar, black; body large and 
heavy; cornicles short and black; legs also olack; 
base of femora greenish. 

Treatmmt consists of handpicking the first 
leaves that show the pale, curled blisters. Later, 
heavy drenchings witii soft soap and quassia, and 
liver of sulphur. 

Anns POMi, &c. (Apple Aphides).—The moat 
abundant and harmful Apple Aphis is A. pomi, 
which lives permanently on the apple, and which 
causes the leaves to curl up and eventually turn 
brown and die. This aphis varies in colour. 
The young are green or yellow; the apterous 
femaies are greenish to grey, with mottled ap¬ 
pearance, and covered with grey meal. Winged 
vivi|Kirous females appear in July and Augu.st. 
In autumn wingless males and females occur, 
and are seen on the under side of the leaves. 
The ovipirous females lay their eggs on the 
young shoots, which are oHen covered with the 
shiny black bodies; they remain on the shoots 
all the winter, and hatch out in spring. 

Another species. Aphis sorhi (the Rosy Apple 
Aphis), also causes the leaves to curl, but more 
at the sides than with the former, and the curled 
foliage assumes a rosy-red hue. This species 
also lives on hawthorn and pear. Like the 
former, the females are covered with }H>wdery 
meal. 

A third species, Aphis fitchii., attacks the 
blossom, leafage, and shoots. It is green in 
colour, and leaves the apples in early summer, 
migrating to corn and grasses, and returns to 
the apples to deposit eggs, which are placed 
near a uud. This kind does not cause any leaf- 
curl. 

TreatimtU consists of early spi-aying with soft 
s(»ap and quassia, before the leaves commence 
to cui-1, and again a heavy spraying with paraffin 
emulsion in the autumn, to kill the egg-laying 
brood and prevent attack for next year. AH 
prunings should be burnt, so as to destroy many 
eggs. 


Aphis pruni (the Leaf-curling Plum Aphis'). 
—A very destructive aphis which curls up the 
leaves of most prunes, rolling up the sides and 
sheltering and Weeding there, quite protected 
from the effect of any wash. They leave the 
plums in summer, but where for we do not know. 
The species that flies to the hops {Phorodon 
humuli^ V. malaheb) acts very similarly, and the 
two are confused. The aphides are green during 
most of their apterous stages, but the mothei- 
queen coming from the egg is dull-purple. The 
eggs are laid in the axils of buds, and hatch in 
early Mai ch into small dull-green lice, which 
grow into the mother-queen; she produces green 
living young, which anise the leaf-curl and which 
reproduce rapidly. Winged generations occur in 
summer. 

Treatment consists of early spraying with di¬ 
lute paraffin emulsion, to kill the mother-queens 
when exposed on the shoots before the blossoms 
burst. Early spring spraying with thick lime 
and salt w’ash is also found beneficial. 

Aphis uumicis (Bean Plantlouse, Collier, or 
Black Dolphin).—Soon after the broad beans 
come into flower, this species makes its appear¬ 
ance upon the succulent tops as a winged female. 
She soon produces numerous apterous young, and 
they soon spi’ead to the base of the stalks, when 


Fig. 2.—Bean Plantlouse {Aphis rutnicis) 

1, Apterous Family at base of stalk. 2, 3, Winged speci¬ 
men, niagiiifled and nat. size. 4, Female, magnified. 

from their intensely black colour they become 
visible enough. Fig. 2 (1) represents a family 
so produced. Shortly after this, winged speci¬ 
mens make their api^earance, and spread the 
plague to other beans in all directions. These, 
fig. 2 (2), the cross-lines .at (3) showing the 
natural size, are of a dull black; the cornicles 
are rather short; the antenme are shorter than 
usual, and brown, as well as the legs, the shanks 
being ochreous, except at the tips; the nervures 
of the wings are imle, as well as the stigma. 
The apterous females are of a bottle-green, and 
velvety black—fig. 2 (4) magnified—with very 
globose bodies; the base of the antennte white; 
the legs hairy; the firat pair of thighs, and the 
shanks, excepting their tips, are sometimes white; 
the pupa* are spotted with silvery white. This 
aphis lives on various species of Dock (Rumex), 
and migrates to the beans from them. When 
the beans commence to mature, winged colliers 
fly back to the docks, and there an ovigerous 
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Aphidius avenas- 

generation is produced, which lay eggs on the 
dooks and remain there all through the winter. 

Treatment consists of spraying the beans in field 
cultivation with soft soap and quassia, topping 
the attacked and sound beans in gardens, and 
the rigid exclusion of docks and thistles. 

Aphis FLORis-RAPiE (Turnip Flower Plant- 
louse).— Sometimes the flower-stalks of the 
white turnips swarm with groups of this aphis 
in July and August, when they no doubt injure 
the crop of seed very materially. The male, fig. 
3 (l)--(2) natural dimensions — is dull pale- 



Fig. 3.—Turnip Flower Plantloiue {Aphis fioris-rapoe) 


1, 2, Male, iiiagiiiiled and iiat. size. 3, 4, Female, 
mugnitled and nat. size. 

green, dusted with white; head, back of trunk, 
and body, varied with black; cornieJes short, 
barrel-shaped, and ochreous; wings similar to 
those of A. hrcLssicce; legs ochreous; tips of 
thighs, shanks, and the feet, brown. Female, 
fig. 3 (3) magnified — (4) natural size — dull 
pea-green, powdered with white; eyes black; 
antenna* short, hairy, and brown, except at the 
base; spiracles of body, and two lows of dots 
down the back, black; cornicles short, oval, and 
black; legs short and hairy; feet black. 

The principal enemies of plantlice or apliides 
are the ladybirds, with their larva?, e8|)ecially 
Adalia hipunctata and Coccinella 1-punctata. 
The maggots of dipterous flies, callea Hover- 
flies, species of Syrphus Catabombaj &c., espe¬ 
cially o. balteatUf S. ribesii, and C. pynistri, also 
feed on aphides. The plantlice-lions, the larvae 
of the Golden-eye flies, Chrysopa perla, Heme- 
rolmis obecurus^ and other species, live upon 
aphides! Several kinds of Hynienoptera collect 
and store up plantlice to feed their young, as 
Diodontus minutue and trutis^ Pemphredon lugu- 
bris and unicolor^ Psen pallipea and Trypoxylon 
figulu8\ whilst Aphidius avence, Trionyx rapee^ 
Ephedras plagiator, Asaphes vulgaris^ and others 
puncture the aphides and lav their eggs in 
them. On the other hand there are certain 
species which keep the parasites in check, and 
amongst these are Ceraphron carpenteri, destruc¬ 
tor^ niger^ and syrphii\ Microgaster lineola, and 
species of Boasus, fj. c.] 

[F. V. T.] 

Aphidius avensB. — Amongst the most 
serviceable natural agents occupied in keeping 
noxious insects in che^, are the parasitic species. 
The above-named little ichneumon fly is one of 
these which deposits its egp in the apterous 
female aphides, and thus reibices their numbers 


Aphomia sociella 

to an enormous amount. A. avenai is black and 
shining; antenme long, and com}X)sed of twenty 
segments in the male; body brown, the nar¬ 
rowed base rough and ochreous; the margin, 
and a patch on the back, ochreous; upper wings 
with a large smoky stigma, and a large central 
cell, the posterior ones entirely wanting ; legs 
somewhat rusty; all the femora and tibia*, ex¬ 
cepting the first pair, pitchy; feet blackish. 

A. rupee. — A similar shining black species, 
es^Hicially attached to the turnip aphides, bqt 
the antennic are shorter and only fourteen- 
jointed, with the under side of the base and the 
mouth ochreous. The body is of a pitchy colour, 
the base more or less ochreous; stigma of upper 
wings smoky-ochre, with only a perfect basal 
cell; logs bi’ight ochreous, variegated with rusty 
and dark brown. It is 1^ line long, and the 
wings expand lines. [j. c.] 

Aphodius. — A genus of beetles charac¬ 
teristic of temperate and cold climates, which 
are extremely useful as scavenger's, and may be 
found during spring, summer, and autumn in 
dung, and are found flying in swarms where 
sheep, horses, and ciittlo occur'. They deposit 
their eggs in dung, and the larva* feed in it. 
The maggots ar'e bluish or creamy-wliite, with 
brown head and six legs in front, and the body 
segments divided by transverse folds. 

The commonest species is A. fimetarius^ which 
has black head and thorax, bright-red elytra and 
black abdomen, and reaches up to J in. long. 
They are frequently imported from America on 
the cjittlo ships to this country. [f. v. t.] 
Aphomia sociella (the Humble Bee Wax- 
rnoth) is a moth vdiich ci’eeps into and lays 
its eggs in humble bees’ nests, and it is not 
improbable tliat they enter* the hives of the 



Humble Bee Wax-moth {Aphomia sociella) 


1, Caterpillar's web. 2, Pupa. 3, Moth. 4, Female. 

honey bee to rob them. The caterpillars they 
produce feed on the wax, and spin extremely 
tough grey webs, (1) in fig., in which they live 
and change to pupae (2). The moths are of a 
dirty white, the upper wings have a greenish 
and rosy tinge, with a line of black dots round 
the margin, a whitish spa^e near the base, and 
two black lines near the pinion edge in the male 
(3); the female has two distinct indented trans¬ 
verse bars, with two black dots on the disc (4); 
the under wings are smoky. They appear in 
July and August. The caterpillars are yellowish 
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grey, with reddish-brown head, second segment, power of manipulating in all kinds of weather, 
ana brown spots. They are found in August But there are decided disadvantages on the 
and September. [j. c.] other hand. There is no place for handling 

Aphtha. —Aphtha or thrush is a disease of bees like the open air in .suitable weather; 
the mouth in which vesicles or little blebs ap- fliers about soon find their way back to their 
pear on the tongue and lining membrane of the own home ; and quietness sets in very quickly 
inside of the lips and clieek. It is associated after handling. Further, when bees are handled 
with a vegetable organism called Oidium albi- so close to each other in a confined space, an 
cans. It is most frequently seen in young ani- irritation or uproar in one hive is apt to set the 
mals, but it may attack animals of any age. It heather on fire among the whole stocks. For 
may diminish appetite or cause its loss. There these and other reasons beehouses or beesheds 
will sooner or later be a dribbling of saliva from are not much in vogue now, and are not recom- 
the mouth, which will direct the observer’s at- mended. Another form much run after for a 


tention to the part affected. 

Symptoms .—On opening the mouth or turn¬ 
ing the lips up or down, a reddened condition 
of the membranes will be noticed. Little vesi¬ 
cles or blisters will lie seen, and the mouth will 
be hot and tender. There may be a I’ise of tem¬ 
perature both lociil and general. 

As a rule, the rate and character of the pulse 
are not much altered. Mastication and rumi- , 
nation may be lost. In cattle and sheep it is j 
neccssiiry to discriminate between aphtlia and I 
foot-and-mouth disease. The vesicles in aph¬ 
tlia arc smaller and far more numerous than 
in foot-and-mouth. In aphtha tlie dentiil pad, 
1 ‘oof of the mouth, and back of the tongue gener¬ 
ally escape, and the feet are not affected. 

Treatment. —(Iruel, linseed tea, and bi-an 
mashes. A pint of linseed oil to a horse, and 
1 i pt. to a cow. A mouth wash of alum, ^ oz. 
in 12 oz. of water, may be used, or a mixture of 
glycerine and boracic acid may be put on the 
tongue. 

Later on, bicarbonate of soda and gentian 
may be given two or three times daily in sloppy 
food. As a tonic, when the aniinars mouth 
shows improvement, quinine and dilute nitro- 
hydrochloric acid may be given in water twice 
daily as a draught. [o. m.] 

Apiary. —The place or location where bees 
are kept, with special arrangements for keeping 
them. Apiaries vary very greatly in size and 
arrangement, according to the circumstances and 
views of the bee-master. People who only possess 
a small garden or grass plot near their houses 
must make their capiary in some corner; those 
who have extent and choice of ground sliould 
select the most favourable spot in it. A nice 
dry sheltered position surrounded, but not 
smothered by trees is the best. It affords pro¬ 
tection from strong winds and torrential rains 
and snowstorms, and gives the bees a chance 
of a cleansing flight on any sunny day in 
winter and early spring. If it is on a grass 
plot, the grass must oe kept closely cut, to avoid 
chilling of the bees in long, wet grass. If it is 
on a bare piece of ground, it must be kept free 
of weeds, and better still have always a good 
coat of hard engine ashes over it. The armiige- 
ment of the hives in an apiary admits of various 

f )lans. Formerly there were a good many bee- 
muses or beesheds, in which the different hives 
M’ere arranged on shelves, sometimes in tieis 
one above the other, with a separate entrance 
to each hive leading to the outside. The ad¬ 
vantages were supposed to be the perfect pro- j 
tection of the hives from the weather, and the ! 


time was twin or triple beehives, large enough 
to contain say an entrance at each end and one 
in the middle. The (►hiections just stated in re¬ 
gard to beehouses and beesheds apply generally 
to these, with the additional disadvantage that 
they are heavy, unwieldy, and difficult to move 
about. The use of single hives on the storifying 
principle is therefore recommended (see Bees 
AND Bee Keeping). These enable each colony 
to be kept as a distinct home (like the advan- 
tJige of a self contained house over a tenement); 
they also permit of being easily shifted about to 
another location, a thing indispensable to suc¬ 
cessful and profitable bee management. Stiuw- 
skeps, Swiss, octagons, 8tewartori hives, have 
all points of advantage under varying conditions 
of bee keeping; but the hive par excellence for 
pleasure and profit is the bar-frame hive (see 
Hives). The form of the arrangement of the 
hives is a matter of taste, wherein the aesthetic 
and practical may be combined; but there are 
certain general principles underlying all good 
arrangement. Each hive should as far as con¬ 
venient have an aspect varying from east to 
south-east and south. They thus catch the early 
sunshine and warmth, which bring the bees into 
full activity early in the da v. The greater part 
of the honey is gathered before noon, especially 
after a nice warm, dewy, summer night. If it is 
not gathered soon, it is apt to get dissipated, or 
carried away by other eager gatherers. There is 
one disjidvantage: that if it come bright sunshine 
in the face of the hives after a snowstorm, the 
glare of the clear light from the snow deludes 
the bees, wlio dash out as if it were midsummer, 
and perish in hundreds among the snow. This, 
however, is easily prevented by throwing a few 
shovelfuls of snow against the entiances early 
in the morning, oi- by hanging thick bags over 
the front of the liives so as effectually to shade 
the entrance. The disadvantages of having the 
entrances either to the west or north are quite 
obvious to any bee keeper. In arranging the 
rows of hives, care should be taken that each 
hive is at least 3 ft. apart on eacii side from its 
nearest neighlK)ur, and if jmssible the second 
and other rows should look over a clear space 
in front of their entrances, and not over the 
backs of other hives not far distant, and in front 
of them. The more freedom for the bees and 
bee keeper the bettei*. Whatever the position 
of the hives, they must be made absolutelv 
watertight against winter rains, and the roofs 
secured against blowing off in violent storms. 
The lattei* can be simply secured by passing a 
piece of coir rope over the roofs and suspending 
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a heavy brick from each end of it. The hive 
should also be stood firm on its four feet. If 
the ground is very damp it might be raised a 
little on solid planks, or by broad bricks below 
its feet. Take a look around, after a storm, to 
sec all is right; but in the height of summer 
don’t interfere with the bees by walking in 
front of hives busy at woik. Amateurs, in 
Britain at least, should begin by an apiary of 
two or three hives, and as they gain experience 
increase their stocks. To rent a large piece of 
ground and begin witli a score or two of stocks 
is, for a beginner, simply to court disaster. One 
word more: in selecting a stance for carried 
bees or an apiary near heather, always select 
a bright, breezy hillside, where the sun shines 
and the breeze plays; low, damp, marshy tracts 
of heather are valueless for honey production, 
and full of destructive vermin. [a. M‘a] 
Apiculture. —The art of farming bees for 
profit. See Bkks and Bee Kekiuno. 

Api'fufii'e. —A kind of lotion prepaied by 
bee keepers, composed of various strongly odori¬ 
ferous substances disliked by bee.s, which when 
rubbed over the hands and face fre(piently 
prevents the bees from stinging. The term 
is also employed in leference to certjiin jue- 

S aiations of carbolic, &c., which may be used 
iluted on a cloth to drive Ix^es from supers and 
scefions. Tliis latter operation is now fai- better 
accomplished by the dilfci’cnt forms of bee 
t*sca])es, through which the bees can descend 
fnun the supers to the body box with its queen, 
but cannot return to the supers or sections. A 
properly-made boaid, with a bee escape in it, 
is placed at idght between the body box below 
and the supers above, and in the inorTung scarce 
a bee is found above, thus saving a gi’eat amount 
of time and trouble, and not harassing the bees. 
Sec Honey, Removing and Mahketing of. 

[r. m‘g.] 

Apion apricans (Purple (Hover Weevil) 
belongs to a genus of weevils which is distin¬ 
guished from most others by having a long 
arched proboscis pr<^fixed to an oval boay, giving 
the insect the form of a long-stalked pear. This 
and the two following species injure the crops 
of clover when in flower, rendering them brown 
and prematurely ripe in appearance. If the 
clever flowers in the Held be shaken over a 
cloth, thousands of these weevils will fall upon 
it, often in pairs. The females reside amongst 
the florets to deposit their eggs, which hatch there, 
and the young maggot feeds upon the seeds as 
shown in accompanying flg. (1) a little magnified. 
It is a fat, fleshy larva, (2)—(3) magnihed—-of 
a whitish colour, with a brown head, and some¬ 
times three or four are concealed (uirled up in 
one head of clover, particularly at the end of 
August and beginning of September. In the 
same situation it is transformed into a white 
pupa with dark eyes, (4)—-(5) magnified—and 
a fresh brood of weevils is produced by the 
autumn. The beetles are frequently so abun¬ 
dant at the close of summei*, that upwards of 
a hundred may be seen *011 one leaf, reeding on 
the foliage, and riddling it like a sieve, sometimes 
to a great extent. The second species mentioned 
here is probably only a variety of the first. 


A. apricans^ (G) in fig.—(7) magnified—is 
pear-shaped, shining bluish - black; the head 
and trunk are punctured, the former is chan¬ 
nelled between the eyes, and the latter has a 
furrow <lown the hinder part; on the wing- 
cases are sixteen punctured furrow's, and be¬ 
neath them are folded a pair of ample wings; 
it has two eyes near the base of the head; and 
the pair of eleven-jointed antennie are placed 
on each side of the rostrum and near the 
middle; they terminate in a little club; the 
finst segment is the largest, and is bright ochre- 
ous, and sometimes the second and third also; 
the six legs are of the same colour, the tips of 
the thighs being black as well as the shanks 
(excepting the first pair) and all the feet. The 
male is rather smaller than tlie female, fig. (6), 
with a shorter and stouter probo.scis This 
sjiecies inliabits the Buiple (Hover, Trifolium 



1, Maggot of rurpltf (Clover W’eovj'l, feedinn upon seod, a 
little iimgidiled. 2, .‘I, Larva, nat. kIkc and luagidfled. 
4, {), Pupa, nat. size and niagnilled. tJ, 7, A-pion apricans, 
nut. size and nmgnitled. 8, 0, Apion assiinile, nat. size and 
niagnitled. 

pratense. It is infested by two minute para¬ 
sitic flies. It appears first in the spring. 

A. asmnilej (8) in fig.—(9) magnified—is very 
like A. apricafiSj but it is smaller, and distin¬ 
guished by the base of the anteniuje and the 
fore shanks being of a duller colour. It is gen¬ 
erally most attached to the Sulphur Trefoil, 7W- 
folium ochroleuGum,, yet it accompanies the other 
sijecies on the Purple Clover in some seasons. 

A. dichruam —called flavipes by Curtis—(Yel¬ 
low-legged or Dutch Clover Wtievil) is also simi¬ 
lar to the foregoing species. It is more slendei* 
in form, and the legs are entirely bright ochre- 
ous, excepting the black feet and tips of the 
shanks; the tw'o first segments of the antenme 
are bright ochreous, and the trunk is not so 
coarsely punctured. 

The Dutch or White (Hover, Trifolium repena,, 
is esjxicially liable to th(i depr-edations of this 
species, which lays its eggs amongst the flowers. 
With these maggots are found minute oiange- 
coloured larvm in great abundance, which are 
the ofi'spring of a small gnat allied to the wheat- 
midge. This is CGcidornyia trifolii. 

A. pomonce (Tare or Vetch Weevil) is a larger 
species than the foregoing, being two lines long. 
It is black, and clothed with short white hairs; 
the head is coarsely punctured; the thorax is 
tinged with blue, and thickly punctured, with 
a channel behind; the wingcases are blue, with 
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eighteen sharp furrows, covering ample wings ; 
the rostrum is shining, Inittie-shaped and 
slender at the tip in the male; stouter, bent, 
and conical in the female. 

These weevils are abundant from the spring 
to the autumn, and probably lay their eggs in 
the flowers of the coiuinon tare, Vu'ia sativa^ for 
the pods are often distorted, and in July whitish 
maggots may be found in them, feeding upon 
the seeds, and causing a light crop; they change 
to yellowish pupie, in cells formed amongst the 
seeds, and the weevils seem to be principally 
hatched from them in August. Tj. c.] 

[¥. V. T.] 

Apis mellifica. See Bees. 

Apoderiis coryll (Leaf-box Beetle).—A 
small weevil i to I in. long, bright-red, with head, 
antenna', and median spot on prothorax blai^k. 
The female cuts the leaves of various broatl- 
leaved trei's in May by a ti'ansverse incision 
towards tlie base and I’caching the midrib- Tlie 
terminal pait is then i‘olled into a cylindrical 
roll, in which is laid a single yellow egg. The 
maggot feeds in the roll, which beccmies de¬ 
tached and falls to the ground, in whicli the 
larva ])upates, Ir especially attacks hazel, oak, 
alder, and hornbeam, frecjuenting undergrowth 
and nurseries. 

The I’olls should be collected in nurseries, and 
the beetles jarred off on to tarred cloths. 

[r. V. T.] 

Apoplexy. — .Apoplexy is one <d the most 
a])])alling modes of sudden death. Fortunately 
in the donu^sticated animals it is not very 
common. Berhaps the ]jig is the most subject 
to it. It is es.sentially an affection of the brain. 
It may arise in animals fioin degeneration and 
ru})ture of one of the bloodve.ssels of the brain, 
or from arrest of cerebral circulation by a plug 
derived from the lining inembi'ane of a diseased 
bloodvessel lodging in one of tlie arteries of 
the brain. Heiuie it may lie brought about 
where there is a diseased valve of the heart. 
The male is more subject to apoplexy than the 
female. 

Plethoric fat animals suffer from it more than 
thin animals. Fat dogs straining at a cliain in 
a sunburnt backyard occasionally suttcr from it. 
Sunstroke is a form of apoplexy. It is genei- 
ally a fatal disease, and always serious. 

Symptoms .—Sudden falling, and loss of con¬ 
sciousness. Breathing noisy and difficult, and 
frequently through the mouth. The eyes may 
move about convulsively, or they may be wide 
(men and staring. Urine and dung not passed. 
Tlie limbs may be moved spasmodically and the 
head knocked about. This is one of the few 
diseases of animals in which the pulse beats and 
temperature m^ be below the normal. 

Treatincnt .—The patient, if falling on the 
highw’ay, should be immediately got into a 
field, shed, or stable if handy. A gate taken 
from its hinges will make an improvised sledge 
to remove the patient off the road. If taken 
to a field, the sufferer should be covered with 
straw in winter, and packed up with sacks of 
straw to prevent damaging the eyes and head. 
As soon as possible an active purgative should 
be given. 


Perhajps few things are better for this com¬ 
plaint than croton oil; 20 drops in 1 pt. of 
linseed oil to the horse, and 30 drops in linseed 
oil to a cow, giving the draught slowly; or 
a hypodermic injection of eserine may be given. 
Apply ice or iced water to the head if procur¬ 
able. Well rub the legs with wisps of straw, 
and if possible apply wai’in bandages. Bleeding 
prevents an attack when threatening. 

Pigs should be slaughtered and bled. Dogs 
should have purgative pills oi* 2 to 4 table¬ 
spoonfuls of castor oil given them; cold to the 
head and warmth to the feet. [a. m.] 

Apoplexy, Parturient. See Milk 
Fevkii. 

Appenzell Goat.— A wdiite variety of the 
Toggenburg (which see). Large herds aie met 
with on the slopes of the Sentis mountain, divid¬ 
ing the Oanton St. Gall from Appenzell. 

[n. s. II. r.] 

Appetite. —The word in connection with 
animals is often restricted to a desire for food, 
but of couise applies to other desires, as the 
sexual, the wisli for muscular exertion, or other 
natural craving; and any loss of normal appe¬ 
tite in the animals of the farm may indicate ill¬ 
ness, sterility, or defective tempiirament. With¬ 
out regulai' returning ap))ctite for food, no ani¬ 
mal can thrive, no emu’gy be stored for muscular 
exertion in the working horse or ox, and no 
at'cumulation of fat in the animal destinc'd for 
the butclun*. For the production of an abun¬ 
dant supply of milk, good appetite is the first 
essential, f(»r without it no sufficient (piantity 
of food will be assimilated or lacteal fluid 
.seci-eted. Practical horsemen and stock-keepers 
are therefore agreed in the desire to obtain 
what ai‘e known as ‘good doeis^ ])oss(‘ssed of 
appetite which does not fail, and have h'arned 
by ouUvard signs to reicoguize such as are likely 
to enjoy good ajijietites and corresponding 
powers of digestion. 

From the ei'onomic punt of view it is, then, 
of first-rate importance that appetite should 
be considered in the management of live stock. 
From the hygieink; and veterinary aspect it is 
matter for watchfulness and careful consider¬ 
ation. The stock-raiser may select the most 
suitable ration to produce a given result, but 
if the animal has no appetite for it, or from 
health reasons cannot take enough of it, failure 
will result. In this connection it may be re¬ 
marked that feeding of live stock is an art 
wdiich seems to be easily acquiied by some men 
and impossible of attainment by others. Stock- 
men with this gift learn to know the taste and 
measure the apyietite of each animal under their 
ciire, and will induce appetite in one by offering 
fo(^d only in small quantities, and in another by 
giving attention to a rival in the next stall. 
Appetite is pr*oinotcd by the use of salt, by 
many cattle spices and compounds, for which 
there is a great sale; but such artificial stimu¬ 
lants must not be persisted in or they fail of 
their effect, or else become a necessity, like 
sauces to persons habituated to their use. 

Failure of appetite should always be regarded 
as a matter of importance and needing inves¬ 
tigation, the more so if it is sudden and in 
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complete abeyance. Only to the expert are the 
symptoms of many diseases apparent, but,in¬ 
appetence is a warning to all, and every man 
in charge of live stock should have instructions 
to report if an animal misses a single meal. 
Abstinence may be all that is needed to restore 
to health, but many faUil maladies show no 
other sign at first than that of duliiess and loss 
of appetite; and it is the universal experience 
of veterinary practitioners that sufficient im¬ 
portance is not attached to failure of appetite 
in animals, and that much valuable time is lost 
in treatment, or infectious cases are allowed to 
remain in contact, through the attendant’s igno¬ 
rance of the importance of the subject. 

[H. L.] 

Apples. —The apple takes first rank amongst 
the more important hardy fruits cultivated in 
the United Kingdom, and owes its high posi¬ 
tion to many valuable qualities. It may be 
succeHsfully grown in any pai t of the British 
Islands, and in a great variety of soils and 
situati(ins, though its best (pialities are only 
developed under special cii'cumstances of soil 
and climate. All the apples known are the 
jirogeny of Pt/rus which is wild in 

many parts of Eurojie and Asia. It has been 
used as food and cultivated by man bu- u])- 
wards of 4000 years. The greater number of 
tlic varieties now in cultivation have, how- 
ever, been bied within the last century or so, 
new varieties being added yearly. The oldest 
a]iple in ('ultivatiou is a variety called The 
Lady, which originated in Britain early in 
the 17th century. Othei- very old sorts are 
('at’s Head, (xolden I’ippin, Joannetting, and 
the Summer Bcarmain. Improved varietie.s 
are obtained by means of seeds, and whilst 
some are the result of careful cros.sing, a 
large number are of chance origin. Among 
the latter arc such high-cla.ss sorts as Kibston 
Bippin, Blenheim Pippin, Dumelow’s Seed¬ 
ling, and Devonshire Quarreiideii; Claygate 
Bearmain was found in a hedge, Keswick 
Codling on a rubbish heap, and Cornish 
Gilliflower in a cottager’s garden. We can¬ 
not, however, rely upon seeds for the per¬ 
petuation of any particular variety; thus 
seeds of Ribston Pippin would not yield one 
in ten thousand of equal quality to tlie parent. 
From this it will be seen that the breeding 
of first-quality apples is slow and uncertain. 
The aim of the iDreeder should be to obtain 
varieties that would flower later than the 
majority now do, and thus avoid the injury 
caused by late spring frosts. Late-keeping 
qualities are also valuable, and of course rich¬ 
ness of flavour is a very desirable quality to be 
aimed at. 

Practically all the apples that are grown are 
grafted or budded upon certain kinds known to 
be useful as stocks. Seedlings of the common 
ciab, known as the Free Stock, are used for 
apples intended to grow into large orchard trees, 
whilst the stock known as the Paradise is pre¬ 
ferred when small bush trees are desired, this 
stock having a dwarfing influence upon the tree, 
A definite rule cannot, however, be laid down in 
regard to stocks; the depth and quality of the 


soil must also be taken into account. Generally 
it is advisable to consult local growers as to 
not only the kind of stock, but the selection of 
varieties best adapted for any particular district. 
Where the site for a garden has been chosen 
with judgment there will be no difficulty in the 
selection of varieties of apple that will give satis¬ 
faction. The apple thrives best in an open situa¬ 
tion where it will receive the maximum amount 
of sunshine and protection from cold winds. The 
protection is pai’ticularly necessjiry in districts 
where cold winds and frosts prevail during the 
flowering season. The better the soil the larger 
the crop and the better the quality of the fruit 
will be, and even where the soil is good it is 
iiece.ssary to manure freely, especially when the 
trees are large and yield freidy. It is said that 
5 bus. of apples remove 11 lb. of nitrogen. 1 lb. 



of phosplioric acid, and 16 lb. of potash from tho 
soil, and this is at least doubled by the food 
extracted by leaf growth. From this it will be 
seen that the richest soil would be gradually ex- 
hau.sted if annual manuring was not resorted to. 
For orchard trees where grass is allowed to grow, 
it is necessary to keep the soil immediately be¬ 
neath the trees open and uncovered by vegetation 
of any kind. Very large long-established trees 
are not much influenced, but for young trees it 
is certainly requisite to make this provision. 

The preparation of the soil in which apples are 
to be planted consists in draining, unless the sub¬ 
soil is such as to lender artificial drainage un¬ 
necessary ; trenching, especially in small areas. 



168 Apples 


and even for orchards of large size, may be 
desirable, unless the soil is known to be in good 
condition for a reasonable depth. Bastard trench¬ 
ing is best for orchards; that is, two full spits 
are turned over, but the lower spit is kept below. 
On wet or cold soils it would be advisable to add 
soil of a lighter quality, aftei* trenching has been 
performed. Even a baiTowful of go<»d soil put 
into a hole made for each young tree would be 
better as an aid to a healthy start. "Where the 
soil is light and not naturally rich enough, it 
should be well manured, a healthy, vigorous 
growth being very desirable for the first year 
or two, and tins manure shonld be worked in at 
the time of trenching, about 1 ft. below the .sur- 


20 to 30 ft. apart, the small growers having ample 
s])ace at 20 ft., and the strongest sufficient at 
30 ft. Should it be intended to grow busli 
fruits, such as cunaiits and gooseberries, or 
vegetables, between the rows of apple trees, then 
the square .system with the trees 30 ft. apart is 
recommended. If the ground has not been broken 
before planting is done, then each young tree 
.should be set in a spa(;e 6 ft. in diameter, in 
which the soil has been properly prepared, and 
after the tree i.s planted, this space should he 
kept clear of grass and weeds at all times. 

When the trees have made free growth it may 
be neces.s}iry to enlarge this cultivated area round 
each one, although generally it is not worth 
while. ITndoubtedly grass grow¬ 

ing over the roots of trees checks 
their giowth, but this check may 
be an advantage on soil which 
favours vigorous growth, as it will 
induce the formation of flowering 
shoots. Wheie tlie whole of the 
ground is cultivated or crop})ed, 
this factor does--, not come in, and 
root pruning, to which reference 
will be made presently, must be 
resorted to if a check in growth is 
de.sirod. Market groweis utilize 
every foot of space where apides are 
gi'owu, and with a little care this 
surface ci*o])ping l)econie.s a help, 
rather than a hindrance, to the 
production of full ci’ops of fruit. 
It is ]7rol>able that the rough root 
pruning })erformed when digging 
and Planting take place tends to 
juevent luxuriant growtli. At the 
siime time it is necessary to have 
an eye to the proper balance of 
matters, and tf) cease to grow 
vegetables if this can only be done 
at the expense of apples. Some 
growers advise tliat a sjjace of .5 ft. 
from the rows of a})plc trees should 
always be kept clear of crops. 

The selection of young trees for 
planting is a matter of importance, 
and should only be entrusted to experts. 
There are nurserymen who may be relied upon 
to supydy the light kinds in the shajie of 
well-grown, healthy young trees, and it is 
certainly advisable to leave the selection to 
them, lather than to attempt it with the assis¬ 
tance of books. P\)r orchard purposes (fig. 1), 
staiidai'ds with stems 5 to G ft. high are the best 
form to plant; and although it m,ay take eight 
or ten years before satisfactory crops will be 
yielded, for permanent plantations such stan¬ 
dards workea on the crab or free stock aise 
ultimately most profitable. There are orchards 
of such which have been known to yield excellent 
crops for over fifty years, and the trees are full 
of vigour still. Where early returns are desired, 
dwai’f trees on Paradise stocks are by far the 
most useful (fig. 2), especially in a case of short 
tenancy. Such trees will produce fine fruits in 
the second or third year, and under average con¬ 
ditions will continue to crop well for twenty 
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Fip. 2.—Dwarf Tree on Farad iso .Stock 

face. Well-i’otted faiuiyard manure i.s, on the 
whole, the best kind to u.se for apples, and indeed 
for fruit trees generally. 

From 12 to 20 tons per acre is roughly about 
the quantity of manure that .should he dug in at 
the time of trenching. 

The arrangement of the orchard in which 
a])ples are to be the main feature recpiires 
consideration. There ai’e two plans, the square 
and the quincunx, the .square .system being to 
ariange the trees 30 ft. a})art each way, so that 
each tree stands at the comer of a .square. For 
jiermanent planting this is to he recommended, 
as it is ea,sily worked and kept in order. The 
quincunx arrangement is to set the trees so 
that they are equidi.stant in the lines and the 
rows are the same distance apart, but each alter¬ 
nate line is commenced opposite the sjmee be¬ 
tween the two trees in tno adjoining lines, so 
that they would stand in triangular form. Stan¬ 
dard apples can be planted at any distance from 
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years more. If small trees on Paradise aie de¬ 
cided upon, and planted 12 ft. apart, or even less, 
the produce, under skilful management, may be 
as much as 500 bushels per aci e. The best time 
to plant apples is in the early autumn as soon as 
the leaves nave fallen, say in October, and before 
the soil has lost the heat accumulated during 
the summer; the trees then have time to recover 
from the check, and even make some roots by 
the following spring. At the same time, plant¬ 
ing may be safely performed until growing time 
in spring. We nave planted them in April suc¬ 
cessfully, but the operation then l equired special 
care, and the treatment for some weeks after¬ 
wards entailed extra labour. At the time of 
planting, the trees will probably recpiire the 
support of stakes. In the case of standards they 
certainly will. It is poor economy to provide 
cheap stakes for the purpose; the most suitable 
kinds may be obtained from dealers, but if they 
can be made on the place they sljould be formed 
of good wood of sufficient diameter to afford the 
requisite support, say 2i in. They should be 
pointed, so tliat they can be driven into the 
round wdth a mallet, and if possible the bases 
ipj)ed in tar or creosote before they are used. 
Stout tar twine is the best tie. Even such an 
operation as the staking and tying of a young 
tree may be so badly performed by a thoughtless 
Workman as to result in its permanent injury. 
Foi* large plantations it is a good plan to space 
out the ground, prepare the holes, and drive in 
th(' stiike before the trees are ordered ; the opera¬ 
tion of actual planting is then quite a simple one. 
The roots should not be buried more than 6 in. 
from the surface, and they should be S])read out 
evenly and horizontally before they are covered. 



Kijr. 4.—Orr'8 StorinB Ti ays for Apples, tVc. 


and the soil made firm by treading. It may be 
necessary to go over the plantation several times 
in the first yeai’ to ti'ead the 
soil about newly-planted trees. 
If the soil is heavy or wet 
at the time of planting, less 
treading will be needed than 
when the soil is light. In¬ 
jury may be done by care¬ 
lessness in this respect. 

After planting comes prun¬ 
ing. Foi* orchard trees less 
pruning is advisable than for 
those in small gardens, but all 
young trees require to be gone 
over at least once a year so as 
to lay a pio23er foundation for 
a well-balanced, well-furnished 
tree. The steins of standards 
must be kept clear of shoots, 
and much depends on the main 
brandies being equally started. 
As a rule the uppermost shoots 
will grow too vigorously, and 
therefore must be shortened 
back. Where the time can be 
spared, summer pruning, that 
is, pinching out the point of 
the young green shoot, may 
be resorted to with advantage. 
In any case, the winter prun¬ 
ing should be to shorten each 
of the main shoots to within 
9 in. of its base, and the 



Fig. 8.—A well-developed six-year-old Pyramid Apple after pruning 
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removal entirely of superfluous shoots. A young 
tree with a thin open head will make a better 
specimen than one that is allowed to grow close¬ 
headed. For dwarf pyramids and bushes the 
treatment of young ti’ees should be that recom¬ 
mended for standards, but they will require 
more severe pruning as they grow larger, that is, 
in winter the main shoots should be shortened to 
a length of about 6 in., and the laterals to quite 
sliort spurs. The operation of pruning is, how- | 
evei’, one that needs care. It is best left alone 
if the principles are not thoroughly understood, 
for certainly an unpruned apple tree will be more 
successful than one that lias been pruned badly. 
Pruning, like surgeiy, can only be a success when , 
it is done scientifically. I 


' Root pruning is for the purpose of checking 
excessive vigour and promoting fruitfulne.ss. It 
is performed during winter by opening a trench 
at a distance of 3 ft. or more from the stem, cut¬ 
ting off the roots that are exposed, and driving 
under the ball, at a distance of, say, 1 yd. from 
the surface, a turf-slicerto cut through any strong 
roots that grow perpendicularly downwards. For 
trees less than ten years old, transplanting serves 
the same purpose, and is, on the whole, to be 
preferred; but for old trees this would be im¬ 
practicable. 

The gathering and storing of apples require a 
great deal more care than is usually expended 
upon them. The fruit should be hancfled as 
carefully as if it wei’e eggs. The gathering 



baskets or trays should be lined with some soft 
substance, and the fruit laid in single layers 
rather than piled up in lieaps. An excellent 
form of tray for the purpose is illustrated in 
fig. 4, where the apples as they are gathered 
are at once placed m layers in ca drawer-like 
arrangement, and are easily stacked one above 
the otlier. The most essential points in storing 
are an even and low temperature with dark¬ 
ness, and no greater circulation of air than is 
necessary to prevent excessive moisture. To 
ensure these conditions the storeroom should 
be in a dry, airy situation. A cheap and effective 
fruit room is here illustrated (figs. 5 and 6); it is 
30 ft. long, 12 ft. wide, and will hold 300 l3us. of 
fruits, its coat being about i'30. It is built with 
wooden posts, and thatch 18 in. thick on the roof 
and 6 in. at the side. There is a ventilator at 
each end, which is covered with wire-netting to 
keep out vermin. Tlie floor is made of cement 
mixed with the soil. The fruit should be dried 
wdien stored, and afterwards examined periodi¬ 


cally. The floor should always be damp. In 
such a store, apples may be kept until May or 
June. 

The numberof named varieties of apples known 
is probably over 2000, but this nunil)er might 
with advantage be reduced to 200, the differences 
between many of them being very slight. More¬ 
over, there are not 200 named varieties that may 
be called first-class. The best descriptive list of 
apples is in Hogg’s Fruit Manual, to 'which the 
reader is referied for particulars of any given 
variety. 

The following select list includes only those 
apples which have proved satisfactory and are 
or recognized value:— 

Adam's Peannain. —Dessert. Nov.-Feb. A 
good keeper. Fruit medium, conical, yellowish 
with russet spots and red streaks; rich flavour. 

AlUngton Pippin. —Dessert. Nov.-Feb. Re¬ 
sembles Cox’s Orange Pippin, but larger and 
softcii- in flesh. Flavour varying; best on warm 
soils. 
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Alienas EverlaMing. — 'DBmQTt. March-May. 
Good keeper if left on the tree as long as 
possible. Fruit niediuni, yellow with red streaks, 
juicy and aromatic. 

Annie Elizabeth. —Culinary. Dec.-April. Good 
keeper. An excellent market apple. Fruit 
large, round and ribbed, yellow with a red 
tinge. 

Beauty of Bath. —Dessert. July-Aug. An 
excellent early variety, the best for market. 
Fruit medium, round, yellow and led. 

Beauty of Kent. —Culinary. Nov.-Jan. Fruit 
large, round, yellow, green, and red, acid and 
well flavoured. 

Bismarck. —Culinary. Oct.-Feb. Fruit large, 
round, dark crimson, acid and pleasant flavoured. 


Blenheim Orange. — Nov.-Feb. A first-class 
all-round apple. Fruit large, round, with a very 
open eye, green and yellow. Flesh soft and 
richly flavoured when ripe. 

Bramlefs Seedling. — Culinary. Dec.-May. 
Fruit large, round, flattened at top, green tinged 
with red ; acid; first-rate cooker. 

Claygate Pearmain. — Dessert. Jan.-Feb. 
First-class prolific sort. Fruit medium, conical, 
green and red, flavour rich and sweet. 

Cornish Aromatic. —Dessei't. Oct.-Jan. First- 
cla.ss apple; medium to large, round; yellow, 
russet, and red; rich flavour. 

Cornish (jilliflower. —De.ssert. Jan.-May. A 
good apple in the south. Fruit medium, angular, 
dull green and red. Very sweet and aromatic. 



Fig. (>. —Bunyard’s Fruit Room (interior) 


Cox^s Orange Pippin. —Dessert. Nov.-Feb. 
The best apple. A certain cropper, and excellent 
keeper. Fruit medium, round, yellow and bright 
red, very juicy, sweet and rich in flavour. 

Cox^s Pomona. —Des.sert and culinary. Oct.- 
Nov. A free bearer. Fruit large, round, angular, 
yellow and red. Flavour acid and agreeable. 

Devonshire Quarrenden. — Dessert. August. 
An excellent early sort. Fruit medium, roundish, 
dark-red, juicy and aromatic. 

Duchess of Oldenburg. —Culinary. Aug.-Sept. 
A first-rate early. A free and ce^’tain eropjjer. 
Fruit large, round, ribbed, green, yellow, and 
red; acid. 

Dumeloids Seedling. —Culinary. Nov.-Mar. 
Fruit large, round, slightly depressed, yellow 
tinted red. Acid and pleasant in flavour. 

Early Rivers. —Culinary. Aug.-Sept. Very 
free and prolific. Fruit medium, round, yellow. 
Brisk flavour. 

EcklinviUe. —Culinary. Sept.-Nov. A most 


useful apple. Fruit large, round, depressed, 
green and yellow. Flesh soft when ripe. 

Fearn's Pippin. — Dessert. Jan.-Mar. A 
good cropper and keeper. Fruit medium, yellow 
and russet red; flavour brisk, improving with 
keeping. 

Gascoynds Scarlet. — Dessert and culinary. 
Nov.-Feb. A good market apple; very pro¬ 
lific. Fruit large, angular, yeilow and red; 
flavour acid and agreeable. 

Golden Noble. —Culinary. Oct.-Dec. A service¬ 
able garden apple. Fruit large, round, and even, 
yellow, firm neshed, acid. 

Golden Pippin. —Dessert. Nov.-April. An 
old favourite. Fruit small, round, yellow with 
russet spots; rich and sweet. 

Golden Des.sert and culinary. Oct.- 

Dec. The poor man’s apple. A free and certain 
bearer. Fruit large, conical, deep yellow; flavour 
acid and agreeable. 

Gravensiein .—Dessert and culinary. Oct.- 
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Dec. A favourite in Germany. Fruit large, 
round, angular, yellow with red spots; very 
juicy and aromatic. 

Grenadier. — Culinary. Sept. - Oct. Good 
market apple. Fruit large, round, ribbed, deep 
yellow; acid and rich in flavour. 

Hawthornden. —Culinary. Oct.-Dec. An ex¬ 
cellent apple. Fruit large, round, greenish yellow 
with a red tint; slightly acid and of good flavour. 

Irish PtfacA —Dessert. August. One of the 
best earlies. Fruit medium, round, yellow and 
red; richly flavoured. 

Keddleston Pippin. —Dessert. Dec.-Mar. A 
useful little apple; round, yellow, and russet. 
Flavour rich and sweet. 

Keswick Codling. — (Culinary. Aug. - Sept. 
An t)ld favourite. FYuit medium, conical, ribbed, 
yellow green. 

King of the Pippins. —Dessert. Oct.-Jan. A 
most popular apple. Fruit medium, conical, 
bright yellow and red; quality best in No¬ 
vember. 

King of Tompkins' Countg. — Desseit and 
culinary. Dec.-Feb. Of American origin ; has! 
become populai- in Kngland. Fruit large, round, j 
depressed, yellow streaked rod; flavour sweet | 
and rich. 

Lane's Prince ^i/lwrt.— VaHwvt and ctilinary. 
Nov.- Mar. A first-rate market apple. Fruit 
huge, round, .smooth, yellow-green with red 
tint; acid and pleasant. 

Langley Pippin. —Dessert. Sej)t. Fi’ee and 
j)rolific. Fruit medium, conical, yellow streaked 
w'ith red. Flavour aromatic and agieeable. 

Lord Orosvenor. —Culinary. Aug.-Sept. An 
excellent variety; free and certain. Fruit laige, 
conical, yellow; juicy and acid. 

Ijord AS'Mj^Wd.—Culinary. Aug.-Sept. An 
excellent ap})le on warm soils. Fruit large, 
conical, yellow; acid and well flavoured. 

Margil. —Dessert. Oct.-Jan. Fruit small, 

conical, yellt)w and red ; very juicy and aromatic. 

Mr. Gladstone. —Dessert. July-Aug. A use¬ 
ful early soil. Fruit medium, yellow witli red 
streaks; juicy and agreeable. Must be eaten 
soon as gathered. 

Newton Wonder. —Culinary. Nov.-May. An 
excellent late sort. Fruit large, round, even, 
yellow and red; acid and agreeable. 

Newtown Pippin. —De.s.sert. Dec.-April. An 
old American variety. Fruit medium, romid, 
green; very juicy and rich. 

Norfolk Beefing. —Culinary. Jan.-May. An 
excellent keeper. Fruit large, round, depressed, 
yellow and dark red; acid and well flavtnired. 

PeasgooePs Nonsuch. —Culinary. Nov.-Dec. 
One of the largest and handsomest. Yellow with 
red streaks; acid and juicy. 

Potts' Seedling. —Culinary. Aug.-Oct. An ex¬ 
cellent market sort. Fruit large, round, green, 
changing to yellow. A good cooker. 

Jiibston Pippin. — Dessert. Dec. A grand 
apple, but somewhat uncertain. Fruit medium, 
round, angular, yellow and red; flavour rich, 
sweet, and perfect. 

Royal Russet. —Culinary. Nov.-May. One of 
the best. Keeps well. Fruit large, round, yellow 
and russet; juicy and very sweet. 

Scarlet Pearrmxin. —Dessert. Oct.-Jan. Very 


hardy and prolific. Fruit medium, conical, even 
yellow with red streaks; flavour sweet and 
agreeable. 

Stirling Castle. —Culinary. Oct.-Dec. One of 
the best market apples. Fruit large, round, even, 
yellow with slight red tint; juicy and acid. 

Sturmer Pippin. —Dessert. Feb.-June. The' 
best late apple. Fruit medium, round, yellow 
and russet red ; flavour rich and pleasing. 

Wamet^s King. —Culinary. Nov.-Dec. A 
first-rate market apple. Fruit large, round, 
slightly angular, yellowish green; acid and of 
good flavour. 

Wealthy .—Dessert and culinary. Nov.-Dee. 
Of American origin. Fruit medium, round, 
even, yellow streaked with red; flavour rich 
and peculiar’. 

Winter Greening. —Culinary. Nov.-May. One 
of the best kcei^crs. Fruit medium, round, deep 
green ; very fii rn and acid. 

Worcester Pear main. Dessert. 8cpt.- Oct. A 
good mar'ket sort, very pr’olific and hardy. Fruit 
medium, conical, yellow tinted with red; sweet 
and ricli, especially in JScptembei*. 

Twelve of the best apples:—Beauty of Bath, 
Bramley’s Seedling, Cox’s Orange Pippin, Devon- 
sliire Quai'r'enden, Fearne’s Pippin, King of the 
Pippins, Lane’s Pr ince Albei’t, Lord Grosvenor, 
Ne-wton Wonder, Potts’ Seedling, Stirling Castle, 
Worcester* Pearmaiu. [w. w.] 

Apple.—Parasitic Funs^i- —The orchard 
harbours so many jraiasitic fungi that it will 
only be p()Ksil>lc to groiij) together some of tire 
more destructive and common forms, to describe 
them briefly, and to suggest the general methods 
for* preverrtion and treatment. 

Wood Bot and (^Ianker. —The pruning iieces- 
sjii y in an or*chard leaves wounds through which 
certain fungi gain admission and do much 
damage. Decay of tire wood can frequently be 
traced extending from the stump of some branch 
sawn or broken off, so leaving a place where 
weather and organisms can attack the wood. 
Through much smaller wounds parasitic fungi 
l»elonging to the T^flypol’eH may gain admission 
and cany on unseen their work of heart rot. 
(See art. Fungi—Basidiomycetks.) 

The canker of a})plc tr ees differs from heart 
rot in that it is not concealed in.side the wood, 
but causes external wounds. The most fre¬ 
quent cause of canker on the apple and other 
ti*ees is Nectria ditissima. The most conspicu¬ 
ous stage of tliis and several closely-related 
species of fungi is frequently to be seen on 
dead branches and stems of many dilferent 
tr*ees, in the form of tiny bright-red buttons 
studtletl over the bark. The fungus can live 
on dead bai'k and wood as a saprophyte, but 
if given the opportunity of reaching the living 
tissues through a. wound, the spores (conidit^ 
give rise to a parasitic mycelium. A healthy 
wound is naturally closed by an overgrowth 
of new bark and wood, but if infected with 
Nectria it refuses to heal, the wood remains 
exposed and dead, while the bark round it 
becomes thickened and wrinkled, and as a rule 
fails to cover the wound over (fig. 1). As the 
wood is killed, the branch is ringed and ulti¬ 
mately dies off. A second stage of the fungus 
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harbours in the bark and dead wood in the form 
of dull-red pustules, from which spores (asco- 
spores) are liberated; the discovei'y of this stage 
proved Nectria to be an Ascoinycete. (See 
Fungi.) Since dead wood and branches are liable 
to harbour canker and wood rot, they should be 
removed and destroyed. Cankered branches 
should be removed by cutting off below the 
canker. The immediate application of tar to 
all cuts made in pruning thick branches pre¬ 
vents germination of Nectria and other spores. 
Where amputation of a large branch would 
mean serious damage to a tree, it is sometimes 
possible to scrape away the diseased wood and 



Branches of an Apple Tree Bhowing the hark defltroyed by 
the fungus. The little white points in the cracks on the 
diseased parts are the fruits of the fungus, whicli are of a 
bright-red colour. (Natural size.) 

bark and to apply tar. Tlie application of 
fungicides and 8tem-wa.shes will check cankei' 
and wood rot. 

Bark Scab on Twigs and Branches. —Dis¬ 
coloured spots or small scabs may o(;cur on the 
young bark, and lead to formation of badly- 
matured wood. These may be caused by the 
Apple Scab fungus (Fusicladium) so common on 
the foliage, or by other fungi, such as Eutypdla 
prunastri (de.scription and figures in Board of 
Agriculture Leaflet No. 87). The disease is 
checked by attention to pruning wounds, and 
by winter washes and the fungicides used for 
spraying foliage. 

Moulds or Discolorations on Leaf and 
Fruit.— Powdery Mildew {Sphcerotheca mab\ 
Podogpheera^ and other species of Erysiphem) 
is easilv recognized as a white or greyish mil¬ 
dew which appears on the young leaves and 
twigs, extending sometimes to flowers and young 
fruit. Tlie summer spores (conidia) are large, 
bairel - shaped, and produced in chains (see 


figure under Rose Mildew). Leaves when at¬ 
tacked are stunted in size, more or less crumpled, 
and easily dry up and fall prematurely, so that 
the fruits and the young wood do not ripen. 
Tlie fungus lives almost entirely on the surmce, 
and can therefore be checked by sulphur and 
spraying. Mildew is sometimes a sign that the 
foliage is crowded through insufficient pruning, 
or that the trees are too close together, as is 
frequently the case with nursery stock. The 
winter fruits (a.scus-fruits) harbour on dead 
leaves and bark, t/luster-cup Rust {Rcestelia^ 
see under Juniper) is also easily identified by 
the yellow sticky spots on loaves, which later 
give off horn - like spore - cups (lecidiospores). 
fcshot holes in the leaves are knowm to be caused 
by several fungi, but they may be due to insects, 
or to the action of too concentrated spraying 
solutions. Apple Scab (Fusicladium or Ven- 
turia) may be recognized as dark olive-green 
spots tin the leaves, and as dry, cracked spots 
on the fruit. The spots and scabs bear little 
cushions of minute sporule - bearing branches, 
and the disea.se spreads rapidly. The winter 
fi'uits (ascus-fruits) hibernate on the bark or 
dead leaves and fruit, and in spring give off 
their spores. Leaf Scald {Entomosporiuvi rnaru- 
hxtum) jiroduces on leaves reddish or brown 
spots studded witli minute black points, the 
sjMire capsules. This di.sease is rather more fre¬ 
quent on the Pear (scje Pear Lkai- Scab). Dis¬ 
coloration of the fi uit has been traced to many 
causes. One of the most frequent is bruising 
the skin when ajiples are sluiken from the 
tree or carelessly handled in packing. The 
8ea.son, or some defect in the nutrition of the 
trees, may also result in spotted fruit, without 
the operation of fungi or insects. Tf spotted or 
bruised fruit is stored or packed, it is almost 
certain to be furthei* damaged by common putre¬ 
factive moulds, hence the necessity for careful 
picking over and grading for the maiket. Dis¬ 
coloured or rotten fruit may, however, be caused 
by para.sitic fungi, which begin operations on 
apples, pears, and other fruit while it is young. 
Brown Fruit Rot {Monilia fr'uctufcna) and Bitter 
or Ripe Rot {(Jloeosporiwn fructigenum) are the 
commonest. The symptoms in both cases are dis¬ 
coloured spots, which eventually become pitted 
with dark jioints, frequently arranged in con¬ 
centric circles, and from the.se spores (conidia) 
are given off (fig. 2). If the di.sease has at¬ 
tacked young fruits, these may fail to mature, 
and remain hanging on the tree in a dry, rnuiiinii- 
fied condition: these .should be collected and 
destroyed before next season. 

Prevention and Remedy. — The following gen¬ 
eral rules of treatment may be recommended:— 

1. Since almost all the fungi referred to grow 
on or pa.ss the winter in dead remains, the 
orchard should be cleared by removing and burn¬ 
ing all dead branches, and burying or otherwise 
destroying dead leaves. 

2. The use of tar for pruning cuts, especially 
the larger ones, has already been leferred to. 
It will be absorbed lietter early in winter than 
in spring. 

3. Winter Treatment. — Iron sulphate (.see 
Fungicides), applied with a brush or a sprayer 
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once or twice before the buds swell, can be re¬ 
commended for clearing off fungi harbouring in 
the bark. 

4. Summer Treatment. — It has become the 
practice in many orchard districts to spray tlie 
trees regularly at intervals, and the practice 
has been amply justified by its success. In this 
way the growth of the foliage fungi will be 
checked much more effectively than by waiting , 
till the disease is well on its way. Bordeaux 
mixture, both in the stronger and the more 
dilute form (see Fungicides), lias proved the 
best general spraying mixture. It may also 
be mixed with some insecticide and so serve a 
double purpose. For most of tlie fungi men¬ 
tioned, the first spraying should be given as the 
buds approach the bursting stage. A second 
application is made just before the blossoms 
open, with dilute Bordeaux, to avoid damage to 
the leaves. A third spraying is necessary to pro- 
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A, Apple in mummy condition, u, Chains of Monilia 
spores (from Tubeuf) 

tect the young fruit. Five and even more spi-ay- 
ings have been given during a single season at 
intervals of ten days or a fortnight; the number 
will depend, however, on the presence of para¬ 
sitic fungi, and fewer applications will suffice in 
a dry season than when the fungicide is washed 
off by frequent rain. Bordeaux mixture is objec¬ 
tionable on the maturing fruit as it has the 
appearance of limewash, and should be replaced 
by the copper-ammonia solution, which contains 
no lime. As the fruit becomes ripe, it is well 
to discontinue the spraying. Care must be 
taken in applying any of these copper solutions, 
since they may discolour and injure the foliage. 
The strength of spraying mixture to be used 
must vary with the season and the variety of 
apple; as a rule it is best to experiment with 
tlie weaker, and to incr ease the strength in later 
applications (see Spraying, under Fungicides). 

[w. G. 8.1 

Apple, Insect Enemies of. —The fol¬ 
lowing is a list of insects injurious to the apple. 
Aphis pomi (the Apple Aphis), Anthonomus 
pomorum (the Apple-blossom Weevil), Lyonetia 
clerkckdla (the Apple-leaf Miner), Hoptocam^ 
testudinea (the Apple Sawfly), Psylla mali (tne 
Apple Sucker), ^geria myopoeformis (Bark 
Borer), Mdoloivtha vulgaris (tne Cockchafer), 
Cossus ligniperda (the Goat Moth), Clisiocampa 
neustria (the Lackey Moth), Anisopteryx cescu- 
laria (the March Moth), Hybtrma defoliana 
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I (Mottled Umber Moth), Mytilaspis pomorum 
I (the Mussel Scale), Aspidiotus ostreoeformis 
I (Oyster-shell Bark I^use), Blastodacna vinolen- 
' tella (the Pith Moth), Cetonia aurata (the Bose 
: Beetle), Xylehorus dispar (Shot Borer Beetle), 
j Hyponomeuta malinetla (the Small Ermine 
Moth), Orygia antiqua (the Vapourer Moth), 
Cheimatohia hrumata (the Winter Moth), Zeu'^ 
zet'a cesculi (the Wood-leopard). For descrip¬ 
tions of these insects, their methods of attack 
I and available r emedies, see the specific articles 
' Aphides, Anthonomus, Lyonetia, &c. 

[f. V. T.J 

Apple Mill, a machine used in the cider- 
making industry. The apple mill is probably 
the oldest type of pulper extant. Long before 
the root pulper was thought of, the apple mill 
was used for reducing apples to a pulp befoi*e 
subjecting them to the cider pre.s.s. In its 
early form it consisted simply of a wooden 
roller with nails studded all over it. The 
modern form has two pairs of i-olleis, one above 
the other. The first mii* gripand cr ush theapples, 
the second reduce tnem to a pulp. [j. b.] 
Apricot. — Prunus Armeniaca is a native of 
eastern Asia. It is said to have been cultivated 
by the Chinese thousands of years ago, and in 
India it has also long been grown for its fruits. 
It appears to have ooen first introduced into 
England from Italy in 1524, by Henry VlII.’s 
gardener, Woliff. It is quite distinct in foliage 
and bark from the other species of Prunus, its 
leaves resembling those of tne Lombardy Pophu*. 
The Apricot is, however, closely related to the 
plum, peach, and almond, as is proved by the 
fact that it is commonly grafted on a plum 
stock, and peaches and almonds are successfully 
grafted on apricot stocks. Some of the varieties 
reproduce themselves by seeds. Moor Park being 
one of these, which is propagated in some coun¬ 
tries solely in this way, tlic seeds being planted 
in autumn 2 in. deep, and the .seedlings trans¬ 
planted after they are a year old. The general 
mode of propagation, however, is by budding 
on to the Mussel or common plum. Fruit 
nui-serymen may be relied upon to supply young 
plants properly worked and trained of all the 
best sorts. 

In the south of England tlie Apricot is grown 
in the open as a standard, and planted from 
20 to 25 ft. apart as lecommended for apples 
in orchards. Generally, however, it is culti¬ 
vated against walls, a south-west or south-east 
aspect being prefeiied in the warmer parts, a 
position facing due south being more suitable 
in the north of the British Islands. A distance 
between the trees of 20 ft. should be allowed, 
and the training, usually what is termed the 
fan method, should be sucli as is practised for 
wall-fruit trees generally. Shoots that gp'ow 
too vigorously should be stopped, preferably in 
July, by cutting off the upper portion, so as 
to divert the growth into less vigorous parts. 
Apricots prefer a light, loamy soil, well drained, 
trenched, and should the soil be on the heavy 
side, the addition of brick rubble, road scrap¬ 
ings, burnt soil, or wood ashes will help to keep 
it open and sweet. The flowers are produced 
on the one-year-old shoots and also on spurs 
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two or three years old. It is therefore necessary 
in the autumn to lay in between the principal 
branches all the smaller shoots for which thei-e 
is space, say at every 10 or 12 in., shoi-tening 
them to a foot in length. By laying in, nailing 
or tying to the support is intended. After 
these lateral shoots have fruited they may be 
cut out to give place to young growths. In 
spring the borders should be well watered un¬ 
less the soil is sufficiently wet. Apricots being 
deep rooters, it is essential that the soil below 
should be saturated. Established healthy trees 
in full bearing, after the fruit lias stoned, will 
need assistance at the root, and should be 
w’atered with a liquid manure. The flowers 
of the Apricot develop early, and are liable to 
injury from frost; they should therefore be 
protected with nets or blinds, being covered 
every evening when there is a prosj)ect of frost. 
When the trees set a very heavy crop of fruit, 
it would be advisable to remove a })ortion, not, 
liowever, until after the fruit have stoned. The 
Apricot, like the Plum, is liable to ruin its con¬ 
stitution by overproduction. The best varieties 
are the following:— 

Frogmore Early. —A free-stone vai'iety, yel¬ 
low, mottled with i*ed. Hardy, and a good 
croppei’. 

Moo)' Park. — The most widely cultivated, 
having large, tawny - yellow, speckled fruits, 
very juicy and of excellent flavour. 

Royal. — Like Moor Park, but ripens about 
ten days earlier. 

Turkey. —Fruit large, spherical, deep-yellow, 
spotted and blotched witm orange; ripe on a 
south wall in mid-August. 

PowelVs Late resembles Moor Park, being 
quite as free and at least as hardy, but it is not 
ripe until mid-September. 

Large Early.—A richly flavoured, large-fruited 
kind which is ready in mid-August. [w. w.] 

Apricot. - Parasitic Funifi. -The fungi 
causing damage to the Apricot are either identi¬ 
cal or nearly related to those on the Peach. See 
Pkach, Pakasitic Fungi. 

Guinmosis or gum formation in the wood, with 
excretion of gum drops on the bark, may be 
followed by death of the branch. See Ciiekuy. 

Leaf-DESTROYING Fungi. —These include a 
mildew, several forms of discoloured spots, shot- 
holes, and leaf-curl. The fungi concerned occur 
also on peach or on cherry, so that infection of 
the Apricot may come from these plants. 

Fruit Rot. —The same fungi which cause 
Peach fruit rot may also attack Apricot. Brown 
fruit rot {Monilia fructigena) seems to be most 
frequent, causing the fruit to dry up and remain 
hanging on the tree in a mumniitied condition; 
such fruits should be carefully collected and 
burned. See Apple, Parasitic Fungi, where 
figures are given. 

Treatment is the same as for peach - leaf 
fungi and fruit rot. When using fungicides for 
. Apricot, dilute solutions only should be used, 
especially in the case of copper salts, which when 
used too strong have been found to cause shot- 
holes and discoloration of the foliage; this is 
most likely to be the case with Apricots under 

[w. o. s.] 


April, Calendar of Farm Opera¬ 
tions for. — 

1. Southern Britain 

Arable Farm. — Corn Crops .—Spring corn sow¬ 
ing is flni.shed during this month if not already 
done. All autumn-sown crops and early spring 
beans are ready for hoeing, harrowing, and roll¬ 
ing. Grass ‘seeds’ and clover are sown on corn 
crops. 

Fallow' for next season’s wheat is being 
ploughed first time after winter ploughing. 

Forage Crops .—Lucerne may be drilled in on 
corn crop this month. ISainfoin is drilled acro.ss 
the barley as it comes u}). 

Tares are sown for a succession of sheep 
feed. 

Cabbagf‘s tliat liave been sow'ii in .seed beds 
carl}'^ in March may be ])lanted out at the end 
of April. Kail may be broadca.sted for autumn 
slieep feed. 

Dung is put on land for maize, and the lirst 
ploughing cai ried out. 

Roots .—Kohlrabi is .sow n eai ly in the month, 
eitliei* ill I'ow s oi* in seedbeds, to be ti’ansplanted 
later. 

Mangolds are trans])lanted from the seedbeds, 
or they are now sown on the balk or flat. 

Land is being got ready for turnips. Swedes 
arc drilled from the middle of the month on¬ 
wards. 

The planting of the late main crop of potatoes 
is mostly tinislied in April, and early varieties 
that arc now growing are cleaned and eai’thed 
up wdth a double mould-board plough. 

Special Crops .—Early and main crops of peas, 
either for picking or seed, are ready for hand- 
hoeing. Tne late varieties are now sown. 

The following crops are all 8t)wn during this 
month:—C-arrots, flax, gorse, mustard, iadi.sh, 
teazel. 

All crops not already sown in Febiuary or 
Marcli should be put in during this month, as 
it is one of the spring seeding months. 

Grass lauds that aie intended for hay should 
be shut up not later than the first day of 
April. 

They should be harrow'ed and rolled to destroy 
antheajis and molehills, and to spread any dung, 
topdressing, or roughness on the same. 

Manuring .—Liquid manure should be carted 
and spread on the grass lands. March and 
April are the months when the best effects are 
got from applying this. 

All soluble artificial manures, such as nitrate 
of soda, sulphate of ammonia, oi- potash manures, 
may be applied broadcast over the grass lands, 
or to any corn crops that need it, if this has not 
already been done in the previous month. 

Superphosphate is often sown on barley imw, 
as it ensureslietter and earlier ripening. 

Stock. — Horses are now hard at work, and 
iTitions should be increased. This can be done 
by green forage, which should now be ready, 
such as winter rape, rye, and vetches. 

Mares in foal are getting near foaling time, 
and should be given only moderate work. 

Young colts are being broken in, and year¬ 
lings castrated before tne flies come about. 
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On farms -where early foals are bred, a great 
many mares are put to the stallion at this time. 

Dairy. — This month marks the transition 
generally from winter to summer feeding. 

Cheese making is at its busiest. 

Cows are still brought in and fed and housed 
at night, but are left out towards the end of the 
month if the season be forward. 

Autumn-sown lye and vetches, also 1000- 
headed kail, are ready for feeding now, and are 
handy to use before the grass becomes plentiful. 

Cattle. — Stores. — If the season be forward, 
these can be turned out altogether from the 
yards where they were sheltered at night during 
winter. 

Fattening beasts ai*e fed on mangolds now, 
which are better than swedes at this time of the 
year. The last lot should be getting ready for 
maiket. 

Calves aie not fed for veal after this month 
till the autumn, but the ordinary rearing of the 
same for stock is now in full swing tis the cows 
cal ve. 

Sheep. — In this month the management of 
sheep is changed from winter to spi ing feeding. 
It is only in an early season that there is much 
young glass available. Roots are likely to 
bec-ome scaive at this period, and hay and 
straw will have to be supplemented with cake 
or meal to tide over the time till grass becomes 
plentiful. 

Catch crops sown after liarvest, such as rye, 
winter oats, vetches, wintei* bar-ley, should be 
ready for folding. 

Lambs can be fed in troughs on mangolds or 
swedes chopped up. If it is a warm season, the 
ticks ar-e likely to become troublesome, and so 
sheep must be well lo(»ked after, or the long- 
wool led ones will roll on their backs and suffo¬ 
cate. Early dipping may now be carried out 
with ‘ summer clip ’. [p. M‘c.j 

2. Northern Britain 

This is the month in which the bulk of the 
oats and barley are usually sown. If the season 
has been a dry and early one, a portion of the 
crop may have been sown during the lattei* half 
of last month, but in the most of years, and on 
heavy land particularly, it is only occasionally 
that the land is in conclition for sowdng before 
April. Grain of all kinds benefits by early sow¬ 
ing, but a good seedbed is of more importance 
than the date of seeding. As soon, therefore, 
as the land becomes sufficiently dry to easily 
carry the liorses, and permit of the harrows 
working well, seeding should begin, and be 
(tarried energetically on, as long as the weather ' 
remains favourable. If it is desired to sow any 
of the land in oats with glass and clover seeds, 
these should not be sown till a week or ten days : 
after the oats. It is not often that the weather 1 
is so unpropitious at this season that this cannot | 
be done; but should it happen that the work is ' 
unfinished liefore the braird appears, the sowing, i 
or at least the harrowing, imould cease for a 
time. When the young oat plant is coming 
through the ground it is very easily hurt, either 
by the feet of the horses or the harrows, al¬ 


though it can stand considerable tramping and 
harrowing without injury as soon as the second 
leaf has been formed. This is the stage at which 
to sow any grass seed which has been left over 
and on land infested with charlock or runch’ 
a stroke of light seed harrows at this stage will 
do little harm to the oats, and uproot a consider¬ 
able proportion of the recently germinated char¬ 
lock seeds. 

The planting of potatoes shoind be vigorously 
carried on from the beginning of the month be¬ 
ginning first with the second earlies, and finish¬ 
ing with the lates. Any land intended for either 
of these, which has not been sufficiently culti¬ 
vated, or is not quite free of root w'eeds, should 
have attention whenever the land is in suitable 
condition. All potatoes intended for seed, wliich 
are not in boxes, or which have not been recently 
turned over, should be re-dre.ssed, so as to check 
growth, and save time when the busy period 
ariives. Drumhead cabbages should be planted 
as early in the month as circuniiitances will per¬ 
mit, and in doing so all small or damaged plants 
shoidd l)e discarded. Mangolds should be sown 
during the second week. Weeding is saved and 
a better ])lant secured if the secfl is soaked in 
water, kept in a warm place, and turned daily 
for a week before being sown. Where early 
turnij)s of the Golden Stone type are grown for 
table use, the first sowing should be made be¬ 
tween 20th and 25tli of the month. If sowji 
any earlier, there is great risk in many seasons 
of many of them runuing to seed. A second 
.sowing may be made at the end of the month. 
If rhubarb is grown and is forced, the last of it 
should be cleared off as quickly as possible, as 
the new ci*op outside is usually ready about the 
middle of the month. Any nitrate of soda which 
it is intended to apply to hay should be sown 
soon after the crop oegins to gi’ow. If the land 
is flat, and not in ridges, or in any way marked 
off'for sowing, if rolled first, a couple of breadths 
of the roller may laj sown at a time. 

Cows should now be fed a large proportion 
of their fodder in the shape of hay, as straw 
becomes very unpalatable after this. Mangolds 
should be fed instead of turnips if they are 
available, and during good w-eather the byi-e 
doors should be ojieiied and the building ficely 
ventilated. Where calves aie leared, their 
(juarters should be kept scruj>ulously clean, so 
•' to pi-event white scoui* and other ailments. 

lould it appear, remove all healthy ones to 

lothor building. [j. s.] 

April, Calendar of Garden Opera¬ 
tions for-— 

1. Southern Britain 

The following directions for the work of the 
month apply only to the Ix)ndon district and 
those part.s of the country in which the tempei'a- 
ture, &c., ai'e approximately the same as in the 
neighboui’hood of London. Each month will be 
dealt with in alphabetical order. April should 
be a busy month. In the kitchen-garden opera¬ 
tions by’this time will have made considerable 
progress; all digging, manuring, transplanting, 
should ere this be completed, and everything be 



in readiiMttt lor tend »owlii& Seodi dl ^ 
lowing dtouM be got in vnenever the n^tber 
and soil conditioiis are fayonrable Asparagus, 
Beans, Beet, Borage. Borecole, Broccoli, Gsr- 
doonSyOarrots (second sowing! Ganliflowers (for 
late summer crop), Celery (under glass), Chicory, 
Endiye, Fennel, kidney B^ns (warm situation! 
Leeks (second sowing), Lettuce (second sowing), 
Onions (beginning of monthX Parsley, Parsnips, 
Peas (marrow-fat sorts, sow thinly in rows not 
leas than 6 feet apart! Potatoes (main cropX 
Badishes (these should be sown once a fortnignt 
from first week in March to end of June). Savoys, 
Sea Kale ^or propagate by root cuttings), Spinach, 
Turnips (once a fortnight). Fresh plantation 
if required should be made of the following:— 
Artichokes, Rhubarb (divide the roots, leaving 
two or three crowns on each plant). Sage (cut¬ 
ting in a hand light). 

the fruit department all planting and prun¬ 
ing operations must come to an end. Apples and 
pears may be grafted; wall-fruit trees in flower 
must be protected at night whenever there is 
danger from frost or cold wind. Should the 
weather be dry, it may be necessary to afford 
liberal supplies of water at the root to border 
trees, ana especially those that have recently 
been transplanted. The strawberry beds should 
be mulched with a straw manure, which will 
serve the double purpose of feeding the plants, 
and afterwards protecting the fruit from being 
soiled. These plants also pay for a heavy water¬ 
ing. If procurable, manure water may be given 
once a week, as strawbexTies during this month 
make thejr principal efibrt, and if liberally 
treated th^ set well for fruit, and the fruit 
is larger. In the flower garden and shrubbery, 
preparations should be m^e for the summer dis¬ 
play. April is the best month for transplant¬ 
ing evergreen shrubs, such as Rhododendions, 
Hollies, Ericas, Aucubas, Laurustinus, Bamboos, 
&c., preferably during showery weather; failing 
this, they must be liberally watered immediately 
after planting. Boses should be pruned before 
the middle of the month, and it is not too late 
to replace failures with well-rooted plants ob¬ 
tained from a northern nursery. After pruninc, 
rose beds should be well mulched with good, 
short, well-rotted manure. All beds and borders 
in which summer bedding plants are to be grown 
may now be dug over, manuring them if necessary. 
It IS not too late to patch up lawns, or to take 
im the turf for the purpose of levelling; where 
the grass is weak, a dressing with well-rotted 
short manure or a mixture of guano and fine 
soil should be applied during the early part 
of this month. Where plants are grown in 
frames or greenhouses for summer bedding, 
these must now receive attention. Cutting of 
Pelargoniums, Dahlias, Heliotropes, and Fuchsias 
should be put in, preferably where there is arti¬ 
ficial heat, a manure hotbed being best. The 
seeds of tender annuals, such as Asters, Stocks, 
dbobeliao) and Cinerarias, should be sown. Her¬ 
baceous perennials may be put out any time 
during this month, and the bulbs of Gladiolus, 
Galtoni% and Lilies planted where they are to 
fiow^. In the early part of this month seeds 
d suibh annuals as Mignonette, Musk, Phlox 
Voi, t 


sown where they ■' 

2. NOBTHSIkK bRltAUr 


When cropping operations have been d^3^ed 
through stress of Weather or other adverse 
circumstances, the first favourable opportune 
should be taken to sow early peas, bread beah^ 
onions, leeks, parsnips, pa^ey, potatoes, ana' 
all the cabbage tribe for autumn use. Dwarf 
varieties of peas are best for early work. In 
regard to peas for moderate-sized gardens, select 
medium-growing so^ of which nowadays there 
are many fine varieties. The same may be said of 
mflst garden vegetables, especially so of potatoes. 
There is not much wisdom, and no gain, in crowd¬ 
ing a garden with coarse or large-growing types 
of vegetables; these, if desired at all, should 
be cultivated in a field. From the middle of 
the month sow successive lots of peas, lettuces, 
early white turnips, early horn carrots, and 
spinach. Towards the end of the month the 
main crop of carrots should be sown, also beet¬ 
root. Too frequently these are sown earlier, 
and thus are liable to get touched by frosts in 
May, with the result that the bulk of the crop 
‘ bolts * to seed. Celery, vegetable marrows, and 
any semi-tender herbs should be sown in frames. 
Where tomatoes are grown, see that the plants 
are allowed plenty of light and sp^e, so as to en¬ 
sure stocky plants; rub out the side shoots and 
grow the plants on a single stem. The tempera¬ 
ture of the tomato house should range between 
60® and 66° at night, according to the weather. 
Keep the plants in a good growing temperature, 
avoiding the two extremes, also cold oraughts, 
of which these plants are very impatient in the 
early stages of growth. In the fioral depart¬ 
ment sweet peas must be sown early; where the 
soil is naturally cold and stiff, sow the seeds 
thinly in pots or boxes, and when the plants 
are about 4 in. high they can be plant^ out 
where they are to flower. A selection of the 
most useful hardy annuals may be sown towards 
the end of the month. Stocks, Asters, Marigolds, 
Annual Chrysanthemums, Scabious, and Antir¬ 
rhinums should be sown under glass. If sown 
thinly in lines in a glass frame, they can be 
planted directly into their blooming quarters 
in due time without the usual intermediate 
operation of being ‘pricked out’. 

Where mice and birds are troublesome, such 
seeds as peas, cabbages, &c., should be treated 
with red lead, which is one of the best deter¬ 
rents yet discovered. Place the seeds in a con¬ 
venient dish, slightly damp them, taking care 
not to wet them too much, then sprinkle on the 
dry red lead, and give the seeds a stir, when 
sumcient will adhere to serve the purpose. A 
little practice will soon teach the operator how 
to act. 


where necessary, but do not allow the p&nts to 
be too far advanced in growth ere performing 
those operationa Too frequently there are more 
shoots left on most of the hardy border plants. 
Where time admits, thin out at least half of the 
shoots from Phloxes, Asters, Helianthuses, and 
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;iumilar growing plants. Plant out LiliumS) 
Gladioli, and similar subjects where they are 
to bloom, giving a light shelter for a time if the 
weather becomes stormy. 

The planting of deciduous trees and shrubs 
‘Ought to be finished early in the month, though 
^evergreens such as Bhododendrons, Aucubas, 
Hollie^ Boxwood, &c. can be dealt with for 
;8ome time yet. In light soils it may be neces- 
.sary to water some of the plants, but do not 
yrater if it can be avoided; rather mulch the 
surface with rough leaf mould or short litter. 
Boxwood edgings should be repaired or relaid 
where necessary. Patchy lawns should likewise 
receive attention by tc^ressing and resowing 
with the proper seeas. Do not use the sweepifies 
of the hayloit for lawns; such may do for wood¬ 
lands, but never for lawns or pastures. 

[j. Wh.] 

April Whoata a variety of wheat whose 
only special merit is that it can be sown as 
late as April and still complete its ripening. 
See Wheat. 

ApterOi an order of primitive insects, popu¬ 
larly called ‘ Springtailscomposed of two 
groups, Collembola and Thysanura. They never 
have wings or rudiments of such, but three 
pairs of legs, and long or moderately long an¬ 
tennas. There is no true metamorphosis; the 
larval stage is practically retained throughout 
life. The Collembola have the power of leap¬ 
ing, which is accomplished by means of a long, 
forked, ventral process towards the anus. The 
abdomen has six or less segments. The Thysa¬ 
nura do not skip, and have ten abdominal seg¬ 
ments. Some Collembola are injurious, feed¬ 
ing on plants, &c. (Smynthurus), and a few 
Thysanura, as the Silver Fish (Lepiama aaccha- 
rina\ destroy books in houses. [f. v. t.] 

Apterocoecus fraxlnl (the Felted Ash 
Goccus).—This cottony ash-scale insect resembles 
to some extent the Felted Beech Coccus, but is 
not so serious. It lives chiefly on the trunk, but 
may invade the boughs of ash trees. The adult 
female is bright-red and almost globular; she re¬ 
tains her legs but seldom moves. The male has 
no wings, and scarcely any distinction between 
bead, diorax, and abdomen. The young and 
adult females form small whitish, felted masses 
over themselves similar to the Beech Coccus. 
Trees of all ages are attacked, but smooth-barked 
ash ar^referred. It is abundant in Gloucester¬ 
shire, Cheshire, and Hertfordshire, and to some 
extent in Kent. Treatment is the same as for 
Crwptococcus f(Mi. [f. v. t.I 

Aquatic Planta— The water garden has 
become a popular feature in British gardening. 
Where a pond or stream is available it is eaiy 
to make provision for a collection of aquatic 
tjdants. The most suitable position is by the 
sside of a wide stream, where tine water is always 
ohanging, but there are plenty of ornamental 
plMts that will thrive where the water is still. 
The best effects are obtained where the dispo¬ 
sition of the plants is as natural and simple as 
possible. If stones are used they should not be 
xormal, and rustic bridges ana such artifices 
are rarely pleasing. In additiem to the aauatic 
plants, such trees as willows, dogwood, alders. 


and deciduous cypress may be used, and here 
and there a group of bamboo, pampas, spiraea, 
polygonum, bog myrtle, and the larger ferns 
may be used for the margins of water. The 
best floating plants are the hardy water lilies 
(NymphseasX of which there are a great many 
varieties, including white, pink, crimson, and 
yellow flowers. The Nuphar, or common Yellow 
Brandy Bottle, is worth a place in large expanses 
of water. Aponogeton, the Cape Pond Weed, 
is another suitable plant. Vularaia nymphoe- 
oidee is also worthy of a place. More erect 
growing plants are the Japanese 7m Uevigata, 
the Sweet Flag (Acorus), the Water Buttercup 
(Caltha), Gunnera, Porcupine Rush (Juncae 
zehrinui\ Arum Lilies (Richardia), Sdxifraga 
peltatay Bog Arum (Calla), Bog Bean (Meny- 
anthes), Thalia dealhota^ the Reed Maces 
(Typha), or Bulrushes as they are called, Cana¬ 
dian Rice {Zizania aquatica\ and Rogersia. 
Other plants which are happiest when grown 
with their toes in water are Cypripedium spec- 
tahile^ the Globe Flowers (Trollius), Primvla 
ja^nica^ the Royal Fern (Osmunda), and such 
lilies as A. canadense and L. pardalinum. 

[w. w.] 

Aqueous Rocks, rocks that have been 
formed in beds or strata under water. See 
Sedimentary Rocks. 

Aquileg^la. —The Columbines belong to the 
Buttercup order, all the species being hardy. 
They are among the most useful of hardy her¬ 
baceous border plants, and recently they have 
been vastly improved in regard to stature and 
colour. It is now possible to obtain from a 
packet of seeds sown on a bed prepared as for 
onions, a batch of plants which, when trans¬ 
planted into the open border, preferably in light, 
moist soil, will in their second year flower pro¬ 
fusely, and comprise various colours from white 
to blue, crimson, and yellow. The species from 
which the best garden varieties have been ob¬ 
tained are all natives of North America. A. 
vulgaris is a native of the British Islands, and 
of it there are many forms in cultivation as 
garden plants. [w. w.] 

Arabian Horse, The.<~Although the 
position formerly claimed for Arabia as the sole 
original home of the horse in his wild state has 
long been abandoned, and although even the ex¬ 
treme antiquipr of the horse there as a possession 
of the Bedoum Arabs has been denied by such 
high authorities as Hamilton and Pietrement, 
the balance of scientific opinion in our day seems 
to be that the Kehailan or Arabian thorough¬ 
bred represents, in reality as by tradition, a 
primitive wild horse stock indigenous to the 
Arabian peninsula. Like the Barb, his fellow 
promnitor of the English racehorse, the Kehailan 
womd seem to have acejuired his special charac¬ 
teristics of speed, sobriety, and endurance, with 
his fineness of coat and limb, from tiie long 
isolation of his kind among desert surroundinm 
—^surroundings which have imparted the like 
qualities of bmuty and what we call high breed¬ 
ing to the hare, the fox, and the gazelle, indeed 
to all desert mammala These last qualities can 
hardly have been acquired under domestication, 
and must ^erefore represent peculiaiittes in- 
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herited from the wild itate. But it is not at all 
necessary to suppose a common ancestry between 
the two desert norses. The Arabian is probably 
an ofi^ioot of the Asiatic, the Barb of the Euro¬ 
pean wild stock. They are distinguished from 
each other by difference of conformation suffi¬ 
ciently marked. Whereas the Barb is what the 
Arabs call ‘ram-headed’, that is to say, with a 
convex profile line, the Arabian has the upturned 
nostril and slightly concave profile of the gazelle. 
He has the high wither which makes him pre¬ 
eminently a saddle horse; and above all, his tail, 
instead of being set low and carried meanly be¬ 
tween his hocks (the Barb characteristic), springs 
from the highest level of the quarters and is 
carried high. These are points of bone structure 
not to be overlooked, and are important in the 
Arabian as indications of pure breeding. 

The horse of the Bedouin Arabs, though held 
in immemorial honour among themselves, first 
came into prominence with the world at large 
through the great Mohammedan conquests of 
the 7th and 8th centuries of our era. It was as 
a warhorse for light cavalry that he was first 
recognized, one unmatched for endurance in 
campaigning, especially in arid lands on in¬ 
sufficient food with little water. In this char¬ 
acter he overran Western Asia, India, and North 
Africa, and carried the flag of the Caliphate into 
Spain and Southern France, the special value of 
the pure Arabian blood being recognized by a 
rule of war which assigned one share of the booty 
acquired to a foot soldier, two shares to a mounted 
man, and three shares to the rider of a horse of 
pure Arabian breeding. 

High prices seem at all times to have been 
given for the pure Kehailan blood. Sums are 
recorded which it is difficult to calculate exactly 
Hn our money as having been paid to Bedouins 
for individual horses by kings and princes in 
the early Caliphal days, which must have been 
far in excess of those paid for other horses. 
Later we have testimony to their money value 
in a long series of notices left us by European 
travellers and Oriental annalists, among wnom 
may be mentioned Marco Polo (1290), Makrisi 
(1440), Niebuhr (1762), and among Englishmen, 
Sir Henry Blunt (1635) and Hamilton (1723). 
The home trade with India was already well 
established in Marco Polo’s time, and he gives 
100 marks as the current pri^ paid at Aden 
for horses exported thence. Blunt gives as the 
price of the true desert blood horse at Cairo 1000 
pieces of eight, and Niebuhr says: ‘ The English 
in India purchase these Kochlani (Kehailan) at 
800 or 1000 crowns each ’. The most important 
writer of those mentioned is, however, Makrisi, 
whose account of the horse-racing carried on in 
the time of the Mameluke sultans of Egypt is 
most instructive^ 

It was in the 14th century, under Sultan el 
Nassr, that horse-racing first took a definite 
shape at Cairo under rules as to training, weigh t- 
casxying, distances, and even, it would seem, 
betting, not very different from those intro¬ 
duced at Newmarket 300 years later by our 
Charles II. £1 Nassr was a contemporary of our 
Edward III, and during his long rmgn the sport 
readied its highest point of development under 


royal patronage. Till then the Barb had. been 
in favour with the Mamelukes for their military 
evolutions, but under El Nassr horse-raeina 
proper became a chief feature of all displays, ana 
the superiority of the Kehailan was at once 
apparent Agents from the sultan visited every 
province of Arabia, and immense sums were 
given, as much, Makrisi affirms, as 60,000 and 
75,000 drachmas for stallions and 80,000 and 
90,000, and in one instance 100,000, drachmas 
(£3000) for brood mares of the purest strains of 
blood. A great breeding stud was formed at 
Seriakus, the finest prooably that the Eastern 
world has seen, and rivalled only in Egypt by 
that got together at a cost of half a million 

Viceroy Abbas II. In both studs everything was 
managed by Bedouins in accordance with Bedouin 
ideas of breeding, nor was any expense spared. 
Egypt, however, is not a land suited by nature 
to tne horse, as it is almost entirely without 
natural pasture, and with the death of El Nassr, 
as later with the death of Abbas, his racing stud 
degenerated and was finally dispersed. 

The systematic introduction of the pure Ke¬ 
hailan into Europe dates from the 18th centuiy 
only. During the previous century, racing had 
come much into fashion in England, and much 
Eastern blood had been imported, principally 
Spanish and Barb, but now for the first time 
stallions of authentic blood were procured from 
Aleppo and other towns on the desert edge, with 
an immediate effect on the quality and speed of 
the English racehorse. The most famous of 
these sires, and the best authenticated, was the 
Darley Arabian of the Managhi strain, one of 
the best breeds of the Anazeh Arabs. This 
horse was procured for Mr. Darley, a Yorkshire 
squire, through his brother, who was at the 
time British Consul at Aleppo. Another, 
almost equally famous, but whose pedigree re¬ 
mains obscure, though he is said to nave been a 
Zilfan, was the Godolphin, and to these two Arab 
sires, in varying proportions of blood, every horse 
in the English General Stud Book traces his pedi¬ 
gree. It is impossible to enter into any nice 
calculation here, but it may be affirmed generally 
that at least three-fourths of the blo^ of the 
modem English thoroughbred is derived from 
Arabia, and that to the Kehailan he owes the 
initial quality of speed, which two centuries of 
selection has developed into the perfected race¬ 
horse we now possess. 

Such, briefly stated, has been the Arabian in 
the past. His modem uses are of a different 
but nardly less important kind. As a sire of 
racehorses his day is over in Europe, for the 
English thoroughbred, bred for no other pur¬ 
pose, has so far outstripped him in speed that his 
own unimproved pace, though greater still than 
that of any other natural bre^ can no longer 
be of service on the racecourse. Even in In£& 
where he long held his own, he is seen less and 
less often in competition with the thoroughbred 
‘ Waler * of Australia, which has commana of the 
modem Indian market As a sire, however, of 
half-bred stock all the world over, and ef!^ 
daily in those countries where the conations of 
life are hard) the Kehailan’s value is becoming 



180 


Arabian Horse 


yearly more recognized. It has been found in finely tapered. The saying that an Arab hors* 
Australia, South Africa, and all the subtropical should be able to drink out of a coffee cut 
regions subject to great variations of tempera- is hardly an exaggeration. The skin of tho 
ture, droughts, and scarcity of pasture, that horse muzzle and round the eyes should be dark and 
stock got by an Arabian stallion will by its Imre of hair; the ears small in the stallion and 
superior hardihood of constitution outlive that finely cut; the nostrils set higher than with 
got by an English thoroughbred, while retain- other horses. The proper attachment of the 
ing all the essential features of high breeding, head to the neck is ot great importance. How- 
sufficient speed, staying powder, and courage, ever strong the neck, the attacnment should be 
The Arabian has, too, this advantage over tlie delicately curved. The inane should be Imli 
thoroughbred—an admirable ternpei*, which and fine, also a point of breeding. So, too slioul 
transmits itself to his progeny. This, with be the tail; this should be set on high, springiiu? 
great soundness of wind and limb, and com- as nearly as possible from the highest level of 
parative immunity from disease, makes him of the croup and rising higher than any part of it. 
the utmost value to colonial breeders, and such Such a carriage of tlie tail is a feature special to 
is now his principal function in the world be- the pure Kehailan, and so of ereat importance, 
yond seas. In Europe all the great military These points of breeding noted, a good judge of 
Powers understand his merits as a stallion for thoroughbred stock will not often go wrong in 
military purposes, and he is found very gener- his choice of an Arab sire. The Arab wither 
ally in use in the government studs. In Eng- is high, with more of a saddle back than the 
land, almost alone of European counti'ies, his English thoroughbred commonly shows, the 
services are little asked for, the reason doubt- effect of a higher croup and bettei’ ribbing up. 
less being that we breed no horses s})ecially for Also the cannon bone is shoiter and the hocks 
cavalry purposes. What breeders aim at in and knees are more strongly developed. But 
England, apart from the heavy cart breeds and on all other points of shape, what would recom- 
polo ponies, is to produce a weight-carrying mend a thoroughbred stallion to a breedei- 
hunter or Iiigh-actionod hackney for show* as ihould also recommend an Arab stallion. His 
much as for use. Th<^so may bring a high price, action should be from the slioulder and not 
while horses less showy but fit for leal hard from the knee, and he should bend his hocks 
work are little needed, and it does not pay to like a deer. 

breed them. Nevertheless it may be confidently The best height for an Arab stallion is from 
affirmed that out of big-boned mares better 14-2 to 15 hands, rather less than more, 14*2^ 
hunters will bo bred with a first-class Arab being perhaps perfection. It is seldom that 
thiui with any but a very exceptional thorough- a horse of this height shows more than 7J in. 
bred stallion. Such stock will be found to have measurement below the knee. More than 7| 
far more even oualities of courage, temper, and n. generally denotes a coarser strain of blood, 
endurance, besides being sounder than the other. The hoofs should be perfectly round but deep 
with hardly less size. It is, however, essential .nd strong, not donkey shaped or narrow. The 
that the Arab stallion employed should be question of colour has been much debated, 
thoroughly well selected, not only with regard There can be little doubt that bay or chestnut 
to pedigree but also to the special points of was the original wild colour, as there is a clear 
breeding peculiar to his clas.s. It is not one tendency to reveisioii to them. The Bedouins 
colt in twenty bred in the desert, even of the themselves prefer bay, which they think the 
purest strains of blood, that is considered worthy lardest, but chestnut with three white feet (the 
of being used there as a sire, and the same can- >tf fore dark) is perhaps still more preferred, 
tion should be practised in selecting a stjilliim and it is usually in this combination that the 
for use in England. The points to be regarded handsomest types of Kehailan are seen. White 
are principally these. and flea-bitten greys are favourites with the 

Apart from the general rules of a soundly townspeople, who have a tradition that grey 
developed frame and freedom from constitu- was the Prophet’s special choice, and for this 
tional defects, what one choosing an Arab sire reason care is taken to breed for it; but it is 
should look to is the shape and setting on of the certainly not the original Kehailan colour, as 
head. This, with a proper carriage of the tail, a grey c«)lt is never foaled to two bay or chest- 
is the best indication of pure breeding, and its nut jxirents, -whereas two grey parents will often 
absence implies almost always a faulty pedigree, produce a bay or a (chestnut. Brown is an 
The head should be beautiful, not nece.ssarily uncommon colour, black an extiernely rare one. 
small, but fine and clean-cut, with good depth It is generally admitted by breeders that the 
of jowl, breadth between the eyes, and breadth type is more perfectly pioduced with a chestnut 
between the cheekbones. These should be clean sire than with any otner. It is also believed 
of flesh, and the eyes largo and prominent. It that chestnut is the original, as it is the most 
is no sign of temper in the Arab horse that the constant Kehailan colour. Alone of all the 
eyes should show white round the cornea like coloura two chestnuts will always produce a 
human eyes, but a peculiarity of the breed ap- chestnut. 

preciated by the Bedouins. Tjie line of forehead Finally, a word must be said about the sources 
should be luther concave than convex, that is to fnim which pure Kehailan blood may at the 
say there should l^e a slight prominence between present day tie procured. It is a melancholy 
the eyes with a corresponding slight depres- fact that in Araoia itself it is becoming yearly 
sion beneath them, giving a delicate upward nioi’e difficult to purchase first-class specimens 
turn to the muzzle, which cannot well be too of the true Arabian breed. For various reasons^ 
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which it would be too long here to relate, but 
principally from the introduction of firearms 
among the tribes, and the greater facilities given 
to exportation by steam communication during 
the last forty years, the breed has decline^ 
and it is hardly any longer possible to obtain 
stallions of the class needed in the traditional 
markets. At Aleppo, Damascus, and Bagdad, 
where thirty years ago the supply was still 
abundant, it is rare now to find a stallion worth 
importing to Europe. Even at Bombay this is 
the case, and to the extent that latterly the 
Indian remount department, having at last 
resolved to establish a pure Arabian stud for 
military use in Northern India, has found itself 
obliged, in defa»ilt of first-class stallions procur¬ 
able at Bombay, to make its chief purchases in 
Europe. The Continental government studs 
are in the same plight, and the yearly com¬ 
missions sent by tlicni at gi'eat expense to the 
Syrian and Mesopotamian deserts have latterly 
returned almost empty-handed. On the other 
hand, studs ]»avc been started outside the Ara¬ 
bian peninsula in which pure Kehailan stock 
is being successfully raised, and with good 
promise of rescuing this valuable blood from 
the extinction threatening it in its primitive 
home. The most important of these arc the 
two great studs in lliissian Poland belonging 
to Count Potocki and Countess Branicka, both 
dating fi’om nearly a hundrcul years ago, with 
a new one on lines of still more authentic breed¬ 
ing, the property of Prince Scherbatofi’. Sultan 
Abdul Hamid has an extensive estfiblishment 
at Constantinople, which is not, however, acces¬ 
sible to the unofficial purchaser. In Austria 
and Germany their respective governments are 
breeders of the pure Kehailan, and studs have 
been started in Australia and North America, 
Above all, in England the Crabbet Arabian 
stud, founded in 1877 by Mr. Wilfrid Blunt 
ill Sussex, has proved successful in producing 
the Kehailan type in its full purity. The 
prices there ciiri'ent for breeding stallions have 
of late years been from 80 to 200 guineas, nearly 
all given for foreign and colonial exportation. 

[w. s. B.] 

Arable Farminfi^. — The designation of 
arable is applied to a farm the whole of which 
is kept unaer tillage, and arable farming is thus 
distinguished from pastoral farming (see art. 
Pastoral Farming), in which the land lies 
wholly in pasture, and from mixed farming, in 
which part of the land is under tillage and part 
is unreclaimed mountain land or permanent 

E isture (See also succeeding article on Arable 

AND.) 

The total area of land under arable cultiva¬ 
tion in Great Britain and Ireland in the year 
1907 was 19,490,304 acres. This was inclusive 
of land under temporary pasture or rotation 
gmsses, and it is not to be understood that the 
whole acreage described under the designation 
of arable land is every year turned over by the 
plough. Arable farms are cultivated on various 
rotations, in none of which is the whole farm 
annually under tillage. In the four-course 
rotation three-fourths of the land are plouglied 
every year, in the five-course three-fifths, and ; 


in the six-course one-half of the land is culti¬ 
vated, while the remaining half remains under 
rotation pasture. In some rotations on poor 
land farms the temporary pasture may continue 
as long as five years, and in exceptional cases 
for an even longer period: while, on the other 
hand, on rich and fertile soils, such as exist in 
parts of Lincolnslur© and the Lothians, the land 
may be under grass or hay not more than once 
in six or eight years. On the whole, it is pro¬ 
bably correct to estimate that of the total area 
of arable land in Britain about three-fifths are 
annuallv turned over by tlie plough and other¬ 
wise cultivated. 

As distinguished from pastoi’al farming, the 
system of arable farming demands on the part 
of the farmer a much wider range of knowledge, 
the exercise of greater energy, and a more con¬ 
stant attention ami assiduity. He renuires to 
understand the whole art of tilling lana, as well 
as the pioper uses and relative merits of the 
implements and machines necessary for that 
purpose, and he must know also the special 
prcpaiation lequired for the particular crops 
he intends to grow. He should uiiderstaud 
how to choose Uie crops to be grown, how to 
select and prepare the seed, how to apply 
manures, how to prevent or treat the diseases 
to which the crops ai“c subject, how to protect 
them from attacks of insect erK'inies, and how to 
secure them, when grown, from the dangers to 
which they are exposed in an inclement and 
changeable climate. He must know how to 
obtain the best returns for the crops afte: tliey 
have been safely stored, must find the most 
suitable markets for them, and must sell to 
the best advantage. It will be necessary also, 
except on those farms situated in the immediate 
neighbourhood of large towns or cities, that he 
should arrange for the consumption of a large 
portion of his crops by cattle or sheep, and he 
must therefore acquire a knowledge of tlie various 
live-stock breeds, of their relative values and 
auitiibleness for his purposes, of their feeding 
and management in the best and most e(;on(>- 
mical manner, of their treatment in health and 
disease, and of their purchase and sale. In shoi t, 
the successful management of an arable farm 
requires the most complete knowledge of agri¬ 
cultural practice and science in all its branches, 
combined with sound judgment, energy, and 
good business capacity. 

Arable farming also requires the greatest 
amount of capital that can l)e employed in the 
cultivation or the land, and the t(<tal returns in 
yield of crops ai'e greater than can be got either 
in mixed or pastoral farming, in due proportion 
to the closeness of the rotation and the intensity 
of the system of cultivation adopted. It com¬ 
bines at once the greatest employment of labour, 
the largest investment of capital, the highest 
productiveness, and the greatest knowledge and 
skill on the part of the farmer, and it may there¬ 
fore justly be regarded as constituting the highest 
development among farming systems. 

The size of arable farms is, as a rule, much 
less than that of pastoral farms, and it is limited 
by considerations that affect alike the efficiency 
and the economy of their management. The 
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opoi’ations of an arable farm necessarily centre 
round the farm steading and the barnyard, in 
which the crops are secured and the live stock 
housed in winter, and to some extent also in 
summer. The horses and men employed in the 
cultivation of the fields must travel from the 
steading in the morning, must return for their 
midday meal, and must again go out and return 
from the labours of the afternoon. The farmyard 
manure made in the byres or cattle boxes has to 
be carted to the fields, and if any of them be so 
remote that it is considered better to apply the 
whole of the manure to parts of the farm nearer 
the steading, the more distant fields will be de¬ 
prived of the advantages attending its applica¬ 
tion. The crops also have to be carted to the 
steading, where the fodder is stored and con¬ 
sumed, and where the roots used in the feeding 
of cattle are also conveyed for consumption. 
Every additional yard of distance from the farm 
steading therefore adds to the expenses of culti¬ 
vation and to the costs of growing the ci*ops, 
while it adds also to the risks incurred by the 
crops in a bad harvest season, beaiuse they can¬ 
not usually be so rapidly conveyed to the barn¬ 
yard. The efficiency of the superintendence is 
also affected by the size of the farm. On a large 
holding, such a close and constant supervision 
over the execution of work cannot be exercised 
as on a smaller farm, and some slackness and 
dilatoriness is unavoidable. It cannot be for 
nothing that the attention and energies of a 
farmer are concentrated on a farm of 300 ac. 
instead of being diffused over one of 10(X) ac., 
and except in the case of farmers of unusual 
capacity the former will generally be the better 
managed. Much depends, however, on the rota¬ 
tion followed, for on a 200-ac. faiin cultivated 
on the four-course shift there will be as much 
land annually ploughed as on a 300-ac. farm 
cultivated on the six-course shift. The greater 


area of arable land in England and Scotland is 
occupied by farms ranging in extent from 200 to 
500 ac., though there are some larger and many 
smaller. In Ireland the land is generally occu¬ 
pied by much smaller holdings. See also arts, 
on Pastoral Farming; Farming, Systems of; 
Eotation; Statistics; Arable Land, &c. 

[r. p. w.] 

Arable Land. — The word armle means 
‘fit for ploughing or tillage’, and the term 
‘ arable land ’ in its correct and full sense, there¬ 
fore, includes all land that is capable of being 
cultivated according to the ordinary methods 
of husbandry. This embraces all classes of 
land except mountains, forests, and woodlands, 
morasses and waste sands, which either from 
their position or their physical and chemical 
chai*acters are unfit for cultivation in the usual 
manner, though by special means and with 
e.vt!‘a labour and expense they could no doubt 
be made capable of growing certain fai rn crops. 
In the Government Returns the term ‘arable 
land’ is applied in a restricted sense to land 
that is actually under regular rotation culti¬ 
vation, and that is producing alternate!v crops 
and grass, while land t)ermanently laid down 
to grass is excluded, though it may be quite 
suitsible for cultivation. This application of 
the term arable is incorrect, but was doubtless 
adopted in order that the extent of land actually 
under tillage at any time might be clearly dis¬ 
tinguished from tluit under permanent pasture. 

In its proper sense of land capable of tillage 
the ai*ea of arable land in Biatain can have 
undergone no material change in recent times, 
but in its lestricted sense, as employed in the 
Government Returns, as land under rotation 
cultivation, there has been a great reduction in 
the ])ast thirty years in the amount in Britain 
and Ireland. 

This is shown in the following table:— 



Great Britain. 

Ireland. 

1875. 

1907. 

1875. 

im. 

Area of Land under Crops and Temporary l*asture ... 
1‘ermaiient Pasture, cxclu.sive of Mountain I^and 

18,103,720 

13,313,021 

14.00.^503 

17;277,884 

5,342,042 

10,431,770 

4,524,741 

10,104,852 


The land capable of cultivation in England | fertile land there exists also a greatei* acreage 
and Wales amounts to about 74 per cent of its of poor moss land than in all other parts of the 
whole acreage, in Scotland to about 25 per United Kingdom. 

cent, and in Ireland to about 73 per cent. Even The diminution in the area of the arable land 
with the inclusion of the highly mountainous under cultivation, and the increase of that which 
country of Wales, which contains i*elativeJy lias been put under permanent pastuie, has been 
less land fit for tillage than either Ireland or duo chiefly to the effects of large foreign im- 
Scotland, the proportionate acreage of arable p«»'ts of grain and other agricultuial products, 
land remains mucli greater in England than 1 Tlie fall in values which naturally followed on 
in any other part of the United Kingdom. It 1 the increased supply of these products, coincid- 
is also of much more diverse character and \ ing as it has done with a rise in wages and in 
value, containing as it does tracts of poor sands 1 other costs of production, has rendered the 
and chalks, alternating with tough and tenacious | cultivation of great areas of the poorer 
clays, rich marls and loams, and alluvial soils of 1 arable lands of Britain unprofitable, and has 
great fertility. The arable soils of Scotland are 1 caused them to be sown down to permanent 
less varied in character, but in some counties 1 pasture. 

have a high value and productiveness, while 1 See also arts, on Arable Farming, Rent, 
in Ireland, along with limited tracts of very | Statistics. [r. p. w.] 
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AraflTOnite* — A mineral with the same 
composition as calcite (calcium carbonate), but 
crystallizing in the rhombic system, and with 
a specific gravity of 2 94. The shells of most 
living molluscs, and the hard mrta of moat 
corals, are formed of aragonite. When calcium 
carbonate, moreover, is precipitated from the 
calcium salts dissolved in sea water, as in the 
formation of oolitic grains (see Limestone, 
Oolitic), the resulting mineral is almost always 
aragonite. Calcite, however, is deposited when 
the precipitation takes place from calcium bi¬ 
carbonate in temperate or colder watei s. Ara¬ 
gonite changes, in a comparatively short geo¬ 
logical time, into calcite; hence fossil limestones, 
even when originating as shell banks or coral 
reefs, are found to consist of calcite. 

[g. a. j. c.] 

Araucaria, a genus of lofty evergreen 
Conifers indigenous to Australasia and South 
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America, and clo.sely allied to some of the 
ancient fossil remains found in carboniferous 
limestone. The several species include the 
A. imbricata or Chile pine; the A. e.vcelsa or 
Norfolk Island pine, the biggest of the species, 
with a height of over 200 ft. and a girth up to 
over 30 ft.; the A. Chinningkamii or Moreton Buy 
pine of New South Wales; the A. Bidwillii of 
the same district, yielding large edible seeds; 
and the A. brasiliana or Brazil pine, also fur¬ 
nishing edible seeds, as well as a waxy re.sin 
used along with wax for candle-making in 
Brazil. Or these, the only species that can be 
easily grown in the <^en here or throughout 
Central Europe is the Chile pine, better known 
as the ‘monkey-puzzle’ from its hard, sharo- 
pointed leaves. On the western slopes of the 
Andes it forms large lofty forests at 1600 to 
2000 ft. elevation, with stems up to about 150 
ft. high (female stems up to over 200 ft.; the 


flowers are dioecious), and vielding heavy, hard, 
yellowish-white timber of good quality. Its 
seeds are about an inch long, have a sort of 
chestnut or almond flavour, and form part of 
the food of the Araucanian tribe (hence its ge¬ 
neric name), and mature female trees bear from 
20 to 30 cones, each with 200 to 300 seeds. It 
was introduced into Britain in 1796, and is con¬ 
spicuous in the gardens of town and suburban 
villas. Perhaps the most extensive plantation 
of Araucaria is that at Powerscourt, Co. Wick¬ 
low, where a large number were set about forty 
years ago in wide squares. The effect is peculiar 
rather than beautiful, as the habit of the tree is 
stiff, formal, and candelabrum-like. It grows 
best on a light, easily penetrable, and well- 
drained soil, and in a free, airy situation. Given 
the.se, it is fairly hardy throughout most parts 
of Britain, and only requires protection against 
frost while still young. [j. n.] 

Arbiter. — An arbiter or arbitrator is a 
Y>erson either voluntarily chosen by the parties 
to decide disputes or differences between them, 
or appointed by some official body (e.g. a court 
of justice, the Board of Agriculture, &c.) to 
act in such capacity. In the case of an arbiter 
appointed by the parties themselves, anyone 
may act whether under* disability or not; thus 
a minor or a married woman may competently 
act. An arbiter must be absolutely unbiased,, 
and any secret interest in the subject of the 
reference, or any bias either for or against any 
of the jmrties, will disqualify him. But his 
interest must be unknown to the parties, for 
if, knowing of his interest, they appoint him,, 
they will be held to have waived all objec¬ 
tions, and neither* party can thereafter plead 
this ;is a disqualification. Moreover, the in* 
tcrcst must be of such a nature as will almost 
inevitably affect the justice of his award. It ia 
frequently agreed in contracts for the execution 
of railway or other work that disputes aris¬ 
ing in connection with the contract should be 
referred to the engineer or architect of the 
compvny. In such a case the engineer is em¬ 
ployed and paid by one of the parties to the 
l eference; and though the contractor may thus 
be compelled to submit to apparent injustice,, 
the Court will not interfere, on the ground that 
by agreeing to a reference to a party whom he 
knew to be a servant of the other contracting, 
party he had barred himself from objection. 
Even where two arbiters ai*e appointed, one by 
each party, it is of the utmost importance that 
the arbiters hold themselves quite impartial, 
and that they do not act as if they were ap¬ 
pointed to safeguard the interests of their re¬ 
spective nominators. If, therefore, a party has. 
given assistance or advice in making up a claim, 
or otherwise, he ought not to accept nomination 
as arbiter in any reference which may be re¬ 
sorted to to settle the matter in dispute. The 
arbiter has full power to regulate the pi’ocedure 
in an arbitration, and may fix the time and place 
of meeting, &c., though the invariable practice 
is to consult the convenience of the parties to the 
arbitration. An arbiter who has once accepted 
office cannot, unless he show sufficient reason, 
thereafter decline to proceed with an award, and,. 
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if necessary, the Court will order him to pro¬ 
ceed. It has been held in England that an 
arbiter who refused to proceed to a final deter¬ 
mination of the question referred to him was 
liable in damages. Where the reference is to 
two arbiters both must accept, since the refer¬ 
ence is to the judgment of the two. But if one 
accept and the other refuse or die, or for any 
reason cannot act, the Court will fill up the 
vacancy. Arbiters have power, though not 
expressed in the deed constituting the refer¬ 
ence, to appoint an oversman, and if they fail 
to <a.gree, the Court may make the appointment. 

An umpire or ovei'sman is the person ap¬ 
pointed to decide the question submitted to 
the arbiters in the event of their being unable 
to agree. He may be appointed either by the 
parties themselves in the deed of submission, 
or, as is more usually the case, by the arbiters. 
If the arbiters appoint, they ought always to do 
so before they enter on the reference; and in 
the case of statutory references under the Ijands 
Clauses Acts this is essential. In choosing an 
oversman the arbiters must apply their minds 
to the question, and consequently a ‘ bare selec¬ 
tion by lot cannot be supported. If, however, 
each arbiter exercises his judgment as to the 
fitness of two persons, and if they agree that 
both of these are fit and proper for the office, 
it is no objection that lots have been cast as to 
which of them shall be appointed.’ The overs¬ 
man acts only in the event of the arbiters differ¬ 
ing in opinion. If the oversman die before a 
devolution take place, then the parties, the ar¬ 
biters, or, in England, the Court, as the cjise 
may be, may appoint a new oversman. If, 
however, a devolution has taken place, and the 
oversman die before pronouncing an award, the 
parties may, if they agree, appoint a new overs¬ 
man. But the arbiters cannot do so, for by the 
devolution their powers are exhausted. (See 
next article.) [d. b.] 

Arbitration. —Arbitration is an agreement 
to refer to the decision of a neutral party—an 
arbiter (see preceding article)—some point which 
is undecided, or some difference which has arisen. 
Arbitration may be either general or a statutory 
arbitration under the Lands Clauses Acts, the 
Agricultural Holdings Acts, &c.^ 

Arbitration generally.— Anyone who can 
enter into a contract may refer to arbitration 
a matter in which he is interested, and prac¬ 
tically any question in dispute regaiding any 
property, real or personal, which may be the 
subject of a contract, may be submitted to 
arbitration. In the case of Scotch entailed 
estates, the right to refer is limited to statu¬ 
tory references. Questions of status, such as 
domicile, legitimacy, &c., cannot be referred. 
Provided the intention of parties be clear, no 
special form is necessary to constitute a sub¬ 
mission. Consequently writing, strictly speak¬ 
ing, is not necessary, although to a pi oper sub¬ 
mission writing ought always to be regarded as 
essential. The agreement to refer may concern 
a dispute in existence or possible future dis¬ 
putes, but in any event the only questions 

1A matter In dispute in an action in Court may also be 
referred to arbitration by order of the Court. 


which can be determined are those relating to 
matters in dispute at the time of the inference, 
and not disputes arising subsequent to the 
date of the submission but before the award. 
Where the agreement to refer is constituted 
by a clause in a contract dealing with other 
matters, e.g, a contract of copartnery, the sub¬ 
mission is in Scotland termed an ancillary one, 
and will cover only such disputes or differ¬ 
ences as might reasonably be expected to 
arise from the nature of the contract. In 
Scotland, unless express power be given to the 
arbiter, he cannot assess damages arising out 
of a breach of the contract. Ine effect of an 
agreement to refer is that if either party raises 
an action against the other relating to a matter 
clearly falling within the scope of the submis¬ 
sion, his action will be barred. The deed of 
submission may fix the time within which the 
aw’ard is to be made, and in such a case the 
arbitration falls ipso facto by the expiry of the 
date fixed without the issue of an award, and 
an award cannot be issued thereafter excei)t 
by consent of the paities. In England, in the 
I absence of express provision an award must 
be made within three months after arbiters 
have entered on the reference, but they may 
enlarge the time. In Scotland, if the deed states 
that the award must be issued befoi*e a date 
which is left blank, the arbitration will lapse by 
ex})iry of one year and day without the issue of 
an award; but if no date is fixed, nor any blank 
left, the arbitration will subsist for forty years 
or till an earlier award. Interim or partial 
aw'ards cannot be made unless express power be 
! given to the arbiter. Where such powers exist, 

I care must be taken in making suen interim or 
' partial awards that the other matters in dispute 
are expressly reserved for further consideration, 

* since other wise the awai'd may be taken as final, 

I and the arbiters lose their power to deal further 
! with the matter's in dispute. If the submission 
: be constituted by writing, the award, in order 
1 to be effective, must be in the form of a pro- 
! bative deed, and be delivered to the parties or 
I their representatives or put on record. Tlie 
award must exliaust all the matter's submitted, 

I and the failure to do so may be fatal. It must 
j be certain, so as to obviate all doubts as to the 
parties’ liabilities under- it, and it must be pos¬ 
sible of fulfilment. The award can be clial- 
lenged on the grounds of corruption, br-ibery, 
or falsehood on the part of the arbiter or arbi¬ 
ters. It may also be leduced if it goes beyond 
the terms of the submission, if it is unintel¬ 
ligible, or if the arbiter has in any way failed 
to do even-handed justice between the parties. 
An error in judgment, no matter how great, 
does not form a sufficient ground for reducing 
a decree, unless unfairness on the part of the 
arbiter be shown. 

Statutory Arbitration. — By the Lands 
Clauses Acts it is provided that where land is 
taken or injuriously affected, or any interest 
compromised by the action of the promoters, 
the compensation to be paid therefor may, if 
the claim exceed £50, be referred to arbitration. 
Under the Agricultural Holdings Acts, where a 
tenant claims compensation for improvements, 
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for damage by game, or for unreasonable dis¬ 
turbance (1906 Act—after 1st January, 1909), 
and the parties cannot agree as to the amount, 
the difference must, be settled by arbitration. 
The arbitration may, at the request of tenant 
or landlord, also extend to the determination of 
Any claim for breach of contract oi* otherwise in 
resj^ct of the holding competent either to land¬ 
lord or tenant. Failing agi’eement either by 
provision in the lease or otherwise, the arbi¬ 
tration must, in terms of the Act of 1900, be 
before a single arbitrator; and it is provided 
by the 1906 Act (coming into force on 1st 
January, 1909) that notwithstanding any agree¬ 
ment to the contrary, all questions which are 
referred to arbitration shall be determined by 
A single arbiter. [n. b.] 

Arboretum is the term ordinarily applied 
to any portion of a botanic or other garden or 
leasure ground which is exclusively or mainly 
evoted to tlie growing of trees and shrubs for 
ornament. Thus, while a botjinic garden is a 
living collection of trees, shrub.s, and other 
plants arranged upon some definite plan (that 
usually followed being arrangement according 
to natural orders, sub - ordeivs, geneiu, and 
species), an arboretum is a living collection of 
trees and shrubs intended either cliiefly for 
ornament or else mainly for .scientific purpose.s, 
in which latter case alone any attempt need be 
made to obt<iin systematic arrangement. The 
term has also, however, been applied in a figu¬ 
rative, still more loosely in an encyclopedic, 
sense, as in the Arboretum et Fruticetum 13ri- 
tannicum, the monumental work on trees and 
shrubs by J. C. Loudon (1838, 8 vols.; second 
edition, i844; abridged edition, with different 
title, 1842). Such particular portion of the liv¬ 
ing collections under the keeper of a botanic 
garden are sometimes kept distinct, as in the 
case of the Arboretum adjoining the Royal 
Botanic Garden at Edinburgh, which was pur¬ 
chased by the municipality in or about the year 
1887 in order to form a nucleus for the teiiching 
of forestry. An arboretum includes specimens 
of all kinds of trees. Where the collection is 
limited only to Coniferous trees it is willed a 
pinetum, and many fine pinetii were formed 
throughout various parts of Britain, though 
especially in the central and southern portions 
of England {e.g. Syon House, Deepdene, Drop- 
more, and many places near London), during 
the second half of the 18th and the early half of 
the 19th centuries, when many importations of 
new genera and species were made from North 
America, the Himalayas, Australia, and else¬ 
where. The laigest and by far the finest arbo¬ 
retum in Britain, and by many considered the 
finest in the whole world, is that contained in the 
Royal Botanic Gardens at Kew. It originated 
when the Duke of Argyll’s pinetum at Hounslow, 
famous for its pines, firs, and cedars, was trans¬ 
ferred in 1762 to the Princess of Wales’s Garden 
at Kew. Including this arboretum, in 1841 the 
whole gardens extended only to 11 ac.; but 
they now amount to over 250 ac., 180 ac. of 
which are devoted to the arboretum. Next in 
celebrity in Britain come the arboreta at Edin¬ 
burgh (Inverleith) and at Dublin (Glasnevin), 


the Botanical and various Collegiate Gardens 
at Oxford and Cambridge, and the Botanic 
Gardens at Glasgow. But almost every uni¬ 
versity has its own arboretum, and the muni¬ 
cipal parks and pleasure grounds of many of 
our cities and towns are mainly treated as 
arboreta without striving after anything like 
being even partially complete collections of trees 
and shrubs. Some of these parks bear the special 
name of Arboretum (as at Ipswich, for example). 
The piuctical value of an arboretum is to afford 
proof of the ornamental qualities of trees and 
shrubs, and of their being able to resist the 
many variations of the British climate; and in 
this way they have been of undoubted use in 
adding to our knowledge, and of enabling land¬ 
scape gardeners to improve the cesthetic effect 
when planting for ornament, both on large 
public and private estates, and in much smaller 
area.s and humbler spheres. But beyond indi¬ 
cating the general hardiness of trees and their 
capacity for gr owing under the given conditions 
f)f soil and climate, arboreta aflord little or no 
indication of tlie economic value of exotic trees 
for the growth of timber upon commercial lines. 
To obtain such data woodland experiments are 
neces.sai-y, and are alone reliable. [j. n.] 

Arboriculture, broadly speaking, com- 
pri.ses everything relating to the cultivation of 
trees, without re^ai’d to any distinctions and 
difierences. But it is now the term specifically 
applied to that branch of forestry (which see) 
which deals with the growing of timber trees 
either for profit or ornament (or both), and in 
which more particular attention is paid to the 
individual trees or groups of trees than is pos¬ 
sible in sylviculture (which see) or the syste¬ 
matic treatment of w'oodland ci'ops for the pro¬ 
duction of the most profitable return in timber 
or other forest produce obtainable under the 
given circumstances of soil and situation from 
the capital represented by the land and the 
stock of timber growing upon it. TIius, while 
the cultivation of fruit trees specially falls 
under horticulture (which see), the main differ¬ 
ence between arboriculture and sylviculture is 
that when timber trees are treated arboricul- 
turally, whether for profit or ornament (or 
both), economic principles are not so rigidly 
applied as is intended to be the case when 
sylvicultural tretitment is adopted for growing 
timber or other woodland produce more or less 
stiictly upon purely commercial lines. 

The national system of forestry, which, owing 
to the early and extensive clearance of the Eng¬ 
lish woodlands, gradually grew up in Britain 
during the eleventh till the sixteenth centuries, 
when it became enforced by the ‘Statute of 
Woods* passed in 1543 to regulate the felling 
and regeneration of copsewoods or coppices, and 
w'hich lasted from then right down to the end 
of the 18th century, was almost purely arbori- 
cultural; and even after the extensive planting 
of the larch (which see) and the Scots pine (which 
see) throughout different parts of the United 
Kingdom for profit, ornament, and shelter, from 
the middle of the 18th century onwards, the 
woodlands of all kinds continued to be treated 
arboriculturally rathei* than sylviculturally. 
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Hence down to the present day the vast ma¬ 
jority of the three million acres classified as 
‘ woods and plantations ’ are mainly treated ar- 
boriculturally for ornament, shelter, and game 
preservation, and are, fortunately for tlie beauty 
of our rural scenery, not worked systematically 
under cold, calculating, purely monetary con¬ 
siderations, And indeed the arboricultural 
method is not only that best suited to most 
British estates, but also in many cases the only 
one easily applicable to woodlands that are cut 
up into small blocks and patches, forming copse- 
woods and spinneys favourable to fox-hunting 
and game preservation; for in this I'espect there 
are much the same differences between arbori¬ 
culture and sylviculture as between a small retail 
business and a great wholesale trade. Among 
European countries the most pronounced arbori¬ 
cultural system of forestry has for many cen¬ 
turies been followed in Britain, while the most 
systematic sylvicultural system has during the 
last 200 years evolved itself in Germany. These 
differences have arisen from local economic con¬ 
ditions. Throughout the whole of the United 
Kingdom, except in the woodland portions of 
tracts specially reserved as royal forests (which 
see), the original woodlands on all the tracts 
suitable for agriculture were for the most part 
cleared away at an early date; and Acts of 
Parliament had to be passed prohibiting further 
clearance, in order to mainttiin supplies of oak 
timber for shipbuilding and wood for other 
purposes. Almost the only great stretches of 
private woodlands which remained intact were 
the beech tracts on the chalk range in Bucks, 
Oxfordshire, and Gloucester, which have almost 
from time immemorial been treated more or 
less sylviculturally, the crop per acre over the 
whole area being for the local chair-making 
industry that ages ago gradually grew up thei e 
of greater importance than the production of 
fine individual trees. In Germany, however, 
the economic conditions were entirely different. 
Industrial development, phenomenal since 1871, 
was long so slow that when the economic value 
of the natural woodlands clothing the moun¬ 
tains, uplands, and great stretches of then 
thinly-populated plains began to be appre¬ 
ciated, the work of conservation had mainly 
to deal with the best way of introducing an 
organized administration of the vast supplies 
stored in the woodlands — now aggregating 
nearly 35,000,000 ac., mostly the free gift of 
nature—while regenerating, improving, and ex¬ 
tending them so as to furnish in perpetuo the 
maximum quantity of timber, domestic fuel, 
and other produce, and the most profitable 
returns. Timber cultivation in France, well 
organized by Colbert in the 17th century, and 
further systematized by Napoleon’s amended 
Code foreatiirey holds a place between the ar¬ 
boricultural method of Britain and the sylvi¬ 
cultural system of Germany; for although it is 
mainly sylvicultural both in principle and in 
practice, yet it aims rather moi-e than does the 
German system at producing fine individual 
trees, and in affording a somewhat larger indi¬ 
vidual growing-space to these than is the pre¬ 
vailing practice throughout Germany. But the 


French thinnings are never as heavy as those 
that have long been habitual under the arbori¬ 
cultural methods obtaining in Britain. 

Our methods, as already indicated, arose 
through the conditions obtaining even from 
early historical times. Clearance for agricul¬ 
ture and pasture must have taken place at a 
very early date, for large stretches of wood¬ 
lands were already reserved as the ‘ royal 
hunting grounds ’ of the Saxon kings, and 
towards the end of the 7th century the West 
Saxon laws of King Ine imposed penalties on 
the burning of trees, their value being esti¬ 
mated by the number of swine that could find 
shelter under them. The first parliamentary 
enactment dealing with arboriculture was the 
Stjitute of Enclosure passed in 1482 in Edward 
IV’s reign, when England was recovering from 
the destiuctive effeiits of the Wars of the 
Roses?. It gave permission to landowners, pos¬ 
sessed of woodlands that foniied or had pre¬ 
viously formed part of any royal foiest or 
unenclosed chase, to enclose their woods for 
7 years after coppicing the underwood, so as to 
rotect the young flush of coppice shof»t8 from 
amage by deer and cattle. By this time the 
copsewood system of growing oak and other 
timber trees as standards oi* overwood above 
coppice or underwood, periodically cut over 
from every 7 or 8 to 20 or 25 years, had be¬ 
come the national system of arboriculture for 
the growth of curved and crooked timber, oak 
timber in particular and for pieference, then in 
consUint demand for shipbuilding, and already 
becoming dangerously scarce. Previous to this, 
howevei*, it had been customary to allow the 
enc*lo.sure of coppices for 3 years against cattle 
and deer. 

But the growing scarcity of good timber 
61 years later ne(;es8itated the passing of an 
Act for the Preservation of Wof>ds in 1543, 
better known as the ‘Statute of Woods’, which 
applied to all woods in En|jland, and was com¬ 
pulsory and prohibitive in its prescriptive 
clauses. This enactment was rendered neces¬ 
sary, as the preamble states, owing to the ‘great 
and manifest likelihood of scarcity and lack as 
w'ell of timber for building, making, repairing 
and maintaining of houses and ships, and also for 
fuel and firewood’ throughout the kingdom. It 
ordered that from Michaelmas, 1544, onwards, 
12 ‘standils or storers of oak’(or, failing oak, 
‘of elm, ash, asp, or beech’) should be left per 
acre in all woods c'tat 24 years old or less, and 
that such standard trees growing over the under¬ 
wood should not be felled till they measured 
at least ‘ 10 inches square within 3 ff>ot of the 
ground’, under penalty of Ss. 4d. for eve^ 
standard not stoied or prematurely felled. It 
also provided for the ‘enclosure and fencing 
for 4 years’ of underwoods coppiced every 14 
years or less, and for 6 years in the case of 
those cut over between 14 and 24 years of age, 
while copses with underwood ovei* 24 years old 
were at each time of coppicing to be ‘ enclosed 
and fenced for 7 years’; and as regards standards 
‘weeded’ or thinned out, ‘for every acre so 
felled 12 tree.s of oak of the same such great 
trees’ (or, failing oak, ‘of elm, ash, asp, or 
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beech’) were to be left standing for the next 
20 years, under heavy penalties for non-com¬ 
pliance. And the scarcity of timber, &c., is 
shown by the further command that no copse- 
wood of 2 ac. or more in extent was, under 
penalty of 40s. an acre, to be transformed into 
arable or pasture land if J mile distant from 
the owners or tenant’s house. But ‘maiden 
oaks’ that sprang up from seed were always 
selected for storing as standards in preference 
to stool-shorts. 

It was in such scattered copsewoods, whose 
condition was thus determined and regulated 
by Act of Parliament, that the national ‘ar- 
boricultural ’ system of timber growing in Eng¬ 
land, and after the Union throughout the 
whole of Britain, became developed. The first 
known plantation formed with live plants (and 
not merely by sowing or dibbling acorns) was 
the Cranbourne Grove in Windsor Forest, made 
about 1550 or 1560. The crooks and curved 
timber wanted for ships’ knees, &c., could best 
be produced under such free isolation of the 
individual standard trees as copse growth gave, 
and similar conditions were even more com- 
j)lotcIy attained by the raising of large quan¬ 
tities of oak, ash, and other hardwfjod trees as 
hedgerow timber, at a time when the wood and 
the bark far more than compensated for the 
shortage in the field crops and pastures due 
to the drip and ovei’shadowing of the stored 
timber trees. A good idea of the method cus- | 
tomary about that time is obtainable from The 
Boke of Husbandry, by Master Fitzhei'bert 
(1534), the first printed book in the English 
language treating of rural economy, in which 
sections 124 to 135 deal interestingly and in¬ 
structively with the planting, tending, and 
plashing or ‘pleching’ of hedge fences, the 
planting and transplanting of trees, the setting 
of cuttings, the lopping and felling of timber 
ti’ees and coppice, the selling of wood and 
timber, and tlie protection of ‘spryne wodde’ 
or flushing coppices. 

The very stringent parliamentary prescrip¬ 
tions of the Statute of Woods, however, were 
successfully evaded as frequently as possible 
by landowners; and in a piniphlet (1613) 
called New Directions of Experience . . . for 
the Increasing of Timber and Firewood, by 
Arthur Stanaish, recommendations were for 
the first time made (as similar exhoitations 
ai*e still being made now, without any large 
measure of success) regarding the planting of 
waste lands with timber tr-ees. The second 
edition of this (1615) was prefaced with a royal 
proclamation in which King James recommended 
that its ‘ severall good projects for the increas¬ 
ing of woods ... be willingly received and 
put in practice ’, in order to supply the growing 
scarcity of timber throughout Britain. Much 
was done then and subsequently, both in the 
I’oyal forests and by further enactments relat¬ 
ing to the preservation of trees and the allot¬ 
ment and planting of commons, to stimulate 
arboriculture throughout Britain. In 1607 a 
simple, comprehensive working plan was drawn 
up for the management of the oopses in the 
royal forests; and it was due to the action of 


the Navy Commissioners in appealing to the 
then newly founded Royal Society that John 
Evelyn’s Sylva, or a Discourse of Forest Trees, 
was first prepared and read in 1662. But it is 
impossible to enumerate here even the chief of 
these various statutes; and in any case it was 
the Statute of Woods of 1543 which really 
determined and pei*petuated the national form 
of arboriculture that still obtains throughout 
most English woodlands—the copse growth, 
where a sparsely scattered overwood of oak, 
ash, or elm chiefly, is grown above an uiider- 
^ wood that is regularly ‘coppiced’ or cut back 
I to the stool at fixed intervals (usually from 
10 to 16 or 18 years), and where the standarda 
generally form 4 or 5 age-classes corresponding 
to the multiples of the period at which the falls 
of coppice occur. The leading feature of this 
arboricultural system was the partial or com¬ 
plete isolation of the trees in order to permit 
; them to form strong side branches, tough and 
durable in shipbuilding; whereas the sylvicul- 
! tural system aims at producing long - holed, 

I clean, straight trunks with a lofty and com¬ 
paratively small crown of foliage. Trees of 
this latter class were not highly valued in the 
olden days of wooden ships, and in 1792 the 
special commissioners who reported to Parlia¬ 
ment on the sbite of the royal woods and 
forests recorded their opinion concerning oak 
plantations made in the New Forest that ‘the 
Trees were suflered to grow up so close, for 
want of proper Thinning, that few of them are 
likely ever to be fit for the Use of the Navy*. 
And this same idea prevailed with regard to all 
other tr ees, iri*espective of their natural capacity 
i for enduring shade and forming a thick crop, or 
: requiring a somewhat large individual growing 
' space, and thei’efore forming a proportionately 
thin crop with a more limited number of stems 
pel’ acre. Hence, altogether without scientific 
l>asis, a very misleading rule was followed in 
practice that trees should usually be thinned 
. to such an extent that the distance between 
trees should be about one-third of their height. 

It is only from about 1890 onwards that 
such purely arboi’icultural methods have been 
giving place to the more scientific sylvicultural 
principles that have been evolved in Continental 
Europe, and in Geiiuany in particular; but in 
general, British landowners, land agents, and 
foresters are still much in favour of somewhat 
I heavy thinnings, which undoubtedly produce a 
! more ornamental gr*owth than the close canopy 
j of woods treated purely sylviculturally. And 
i it is certainly open to question if this arbori- 
cultuial method is not in some cases {e.g, as in 
the production of pitwood props, for which the 
demand is very large) perhaps more profitable 
than any other system—a question which ex¬ 
periments alone can solve. The advancement 
of arboriculture and forestry forms the special 
aim of the Royal Scottish (1854) and English 
(1881) Arboricultural Societies, and the Irish 
Forestry Society (1901); but for more than a 
century this has also received great encourage¬ 
ment from the Highland and Agricultural 
Society of Edinburgh, and the Society of Arts, 
London, while more recently the Carpenters’ 
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Company have offered special prizes for essays 
on tne planting and management of woods. 

fj. N.] 

Arboriculture, Statutes refatini^ 

tO« —Acts of Parliament relating to trees, 
woods, and plantations have been numerous 
since the Statute of Enclosure was passed in 
1482, and the Statute of Woods in 1543 (see 
Arboriculture); and this was especially the 
case throughout the 18th and early in the 19th 
centuries, when everything possible was done to 
encourage the planting of trees and to prevent 
their unlawful destruction. After the economic 
conditions necessitating stringent measures had 
become greatly altered by the opening up of 
our colonies and the improvement of communi¬ 
cations by land and water, the various statutes 
legarding damage to woodlands, trees, and 
shrubs Avere in 1861 consolidated and amended 
in the Act . . . relating to Larceny, &c. (24 
& 25 Vic. c. 96, 8. 16, referring to ‘any forest, | 
chase, or purlieu’, and ss. 31, 32, 33, and 35, re- | 
ferring to ‘trees and woods’), protection being 
then also given to ornamental trees and shrubs 
uiidoi the Act relating to Malicious Injury to 
Property (c ‘)7, ss. 20, 21, 22, and 53). These 
statutes nmle it felony to steal any tree, shrub, 
or undi "^vo()d, or to destroy or maliciously 
injure tin same with intent to .steal, if the 
value be £\ in parks, avenues, or pleasure 
grounds, or £b elsewhere; and even if the value i 
be only over L?., on a third offence the larceny j 
becomes a felony, and the malicious injury is 
then punishable with two years’ imprisonment | 
with hard labour. Until the passing of the 
Improvement of Land (Scotland) Act in 1893, 
Scottish landowners could only with the .sanc¬ 
tion of the Board of Agriculture charge their 
estates with the planting of woods and trees 
for the express purpose of shelter; but after 
1893 sanction was obtainable whether the plant- 


to let from year to year as pa.sture or grazing 
lands; and the principle is much the same in 
England, under ss. 3 and 14 of the iuting Act, 
1874, although, if the land used as a plantation 
or wood, or for the growth of saleable under¬ 
wood, be subject to common rights, it is exempt 
from the poor rate and other local rates. 

The Finance Act, 1894, under which, at the 
death of each tenant, death duties are payable 
on the capital value of the property by the in¬ 
coming tenant, has led to large falls of timber 
being made to raise part of the money required. 
To satisfy these reauirements of this Succession 
Duty Act as regards the woodlands theinselvt^s, 
the custom in England is generally to value all 
the timber and other wood, and take 3 per cent 
of this as a fair annual return under good man¬ 
agement. This income is tlien treated as an 
annuity, and succession duty is ])aid thereon 
upon a sliding scale (according to the age of 
the incoming life-tenant), as fixed in tables an¬ 
nexed to the Act. Protection against flic aris¬ 
ing in woods or plantations fri>ni railwny-t ngim- 
sparks is only obUiinable in the indirect fm-ju of 
damage.s (limited to i'lOO) under the Comixmsa- 
tion for Damage to Crops Act, lfX)5. 

But althougli rabbits arc tlie most dcstr ic- 
tive of all the enemies in Ib itnin to ornamental 
I trees, underwoods, and planUitions of all .sorts, 

I yet there is no legal protection wliatever against 
ground game; one must, if desirous of protect¬ 
ing one’s property, either try the almost im¬ 
practicable method of killing the destructive 
game as it comes on one’s own land, or else 
adopt the expensive and by no means always 
successful system of wire - fencing all young 
plantations adjoining esUites wliere rabbits or 
hares are preserved. [j. s.] 

Arborvitse, a sub-tribe of the Cupressineiv 
or Cypress group (which see) of the nat. ord. 
Conifene. Tlie Arborvitie sub-tribe diffei*s from 


ing was for shelter or not. Under the Improve¬ 
ment of Land Act, 1899, which superseded the 
Settled Land Act (England), 1882, all the pre¬ 
vious Acts throughout Gi’eat Britain were con¬ 
solidated and amended; and sums borrowed may 
now be repaid by a rent charge extending to 
a period not exceeding forty years, the money 
expended on improvements and all expenses 
being chargeable in one sum on the estate. 

Growing timber is under English law gener¬ 
ally regarded as part of the estate in trust; and, 
as a rule, only oak, ash, and elm are by custom 
held to be ‘timber’ for this purpose, although 
local customs vary in this matter (and though 
the ancient prescriptions of the Statute of 
Woods, 1543, direct the storing as timber trees 
of ‘elm, ash, asp, or beech’, in default of oak 
in all cop.ses); and money arising from the sale 
of timber is treated as capital, only the interest 
on its investment being paid to the owner in 
possession. Under Scots law, however, the 
owner in possession has an uncontrolled right 
to fell and sell, or otherwise dijmose of, the 
timber. The rating of woods and plantations 
in Scotland is, under s. 6 of the Valuation of 
Lands Act, 1854, based on the yearly value, 
taken to be the rent at which the land in 
its natural state might reasonably be expected 


firs and pines in not having the branches dis¬ 
posed in whorls, though all are evergreen (ex¬ 
cept Taxodium), and consists of the five genera, 
Thuja, Biota, Libocedrus, Cyparissa, and Juni- 
perus, mostly indigenous to north-eastern Asia, 
North America, and southern Africa, which are 
distinguished only by small differences. Our 
only native species is the common Juniper. All 
are evergreen trees or large shrubs, of a more 
or less fastigiate liabit of growth and having a 
balsamic fragrance, which are chiefly cultivated 
for ornament. Their name of Arborvitse, or 
‘ tree of life ’, is derived from valuable medi¬ 
cinal properties having formerly been ascribed 
to the aromatic resin they mostly yield. Those 
generally cultivated in Britain are:—(1) The 
Goiumoir oi‘ American Arborvitse ( occiden- 
talis) of Canada and the eastern States, intro¬ 
duced into Britain about 1566, which forms 
woodlands along with the American larch on 
wet, swampy tracts, where it grows up to about 
80 or 90 ft. high and 6 to 12 ft in giith. It 
thrives throughout the warmer parts of Britain 
in sheltered situations with deep, porous, fresh 
soil, and can be easily grown from seed or cut¬ 
tings. (2) The Giant Arborvitae or Red Cedar 
{T. gigantea) of British Columbia and north¬ 
western America, where it grows in the woods 
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up to 5000 ft. elevation, and attains up to 100 
ft. in height and 5 ft in girth, and whenee it 
was introduced in 1854. In Britain it can grow 
to 70 ft. by 6 ft girth in 50 years, and haa t>een 
tiied as a woodland tree wi& more or im suc¬ 
cess. It does best 0n deep, fresh soil, and in a 
sheltered position, but is accommodating as to 
soil and hardy against frost It has been found 
to grow well on lime, and on land that is too 
moist for larch. It produces seed here freely, 
and can be grown from seed or cuttings. It 
stands transplanting well, but does not grow so 
mpidly as larch, Douglas fir, or pine. (3) The 
Chinese Arborvitse {Biota orierUalU) of China 
and Japan has compact-looking, densely foliaged 
branches bearing rich deep-green foliage, out 
is only a shrub growing to about 20 or 25 ft. 
high. It prefers a dry soil and a sheltered 
position. (4) The Decurrent-leaved Arborvite 
{Lihocedrm decurrHiu) of north-western America, 
ranging up to 140 ft. high and 15 ft. girth, 
grows here to 70 ft. high and over 5 ft. girth, 
and is quite hardy. [j. n.] 

Archaean. -The eai’liest known rocks of 
the earth’s crust foi’iii the Archaean group, in 
which are usually included all rocks older than 
the base of the Cambrian system. It i.s ques- 
tioiirible if the primitive ci ust, before tlie for¬ 
mation of stratified deposits by denudation, is 
now known to us at any point. Even the 
‘ Laurentian ’ rocks of Canada appear to be 
intrusive masses younger than the overlying 
Grenville series. But extensive pre-Cambrian 
sediments and metamorphic series have long 
been recognized, such as the Hui’ouian or 
Algonkian of North America. The core of 
the Malvern range, the sandstones and con- 
lomerates of the Longmynd on the Welsh 
order, and the ar ea of ok! gneiss forming the 
Outer Hebrides, are examples of Arcluvan 
masses in Great Britain. [o. a. j. c.] 

Architecture, Farm and Cottage. 

See Buildings, Cottages, &c. 

Arctia caja (Scarlet Tiger Moth).—This 
beautiful moth measures over 2 to 3 inches in 
wing expanse; the front wings are rich brown 
with some creamy-white markings ; hind wungs 
deep rich red, with orange tinge and rich purple- 
black spots, and red abdomen with median black 
bars. It occurs in gardens and lanes in July. 
The caterpillars called ‘Woolly-Bears’ live as 
small larva? through the winter, and grow into 
maturity in June. They are black, with long, 
silky, whitish hairs on the back and rusty ones 
on the sides. They feed on garden plants and 
flowers, and often cause much loss to gardeners. 
When mature they spin a loose cocoon and 
change to a black pupa. 

Treatment consists of hand-picking and spray¬ 
ing hardy plants with arsenate of lead. 

[f. V. T.] 

Arctium Lappa (Burdock). — This is a 
coai*se biennial weed of the natural order Com- 
positie, occasionally infesting neglected land, 
where it becomes troublesome; it is, however, 
unable to grow except in rich deep soils, and 
therefore is not wrongly regarded as a sign of 
good land. Its root is a fleshy tap lasting only 
for two years. The stem and all the foliage 


is ohuamy. hugs Isaves are heart-shaped 
and coarse, with three strong ribs near the b^, 
and a short hoary down on the underside. Each 
flower head is larger than a musket ball, and 
is surrounded by a scaly involucre of spiny- 
pointed scales, which, when ripe, become so 
hard and hooked that the whole flower head 
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1, Section of head. 2, Scale from involucre. 3, Flowc’* 
and chaff scale. 


acquires the name of a bur, from its power of 
Rtiekiiig to the clothes of the passer-by. 

Burdock is common on the neglected parts of 
farms, by roadsides, and on other places where 
weeds are allowed to grow unchecked. It is, 
however, easily extirpated bygi’ubbingup before 
the flowering stage is reachei If deferred till 
a later period, the seeds ripen, and scatter about, 
thus producing a new mce of the weed. 

[j. L.] [a. n. m‘a.] 

Are, the unit of the French land measure. 
It is a square ()f wliich eacli side is 10 metres in 
length, and it has therefc»re a surface of 100 sq. 
metres, or 1076’44 English sq. ft. The tenth 

S art of an are is called a declare, and the hun- 
redtli part a centiare. The declare and centiare 
are thus respectively leprcsented by squares of 
10 and of 1 metre side. The only multiple 
of the are in common use in France is the 
liectare, which is equal to 100 ares, or to 2*47 
English aci'es. In France, quantities of land 
are expressed in terms of hectares. 

Areometric Beads. —Hollow glass beads 
of graduated densities, designed by Mrs. Lovi, 
of Edinburgh, in 1816, for ascertaining the 
specific gravity of milk. They are now of his¬ 
torical interest only, having been entirely re¬ 
placed by modern forms of lacw^..£v;ter. The 
method was simply to ascertain ex Crimen tally 
which bead would float in the milk, the specific 
gravity being the relative numbei* attached to 
that particular bead. A hydrometer is also 
called an areometer; hence the above name. 
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Ars:ali, the largest wild sheep of the Alta: 
and other mountain ranges in Central Asia. 
Central Asia is the home of a large num¬ 
ber of different kinds of wild sheep, which 
differ from each other in size, colour, and in 
the length and curliness of their horns. Never¬ 
theless they are all closely allied to one 
another, and in many cases it is doubtful if 
certain forms should be regarded as distinct 
species or merely as geographical races inhabit¬ 
ing different mountain ranges. One of the 
best and longest known of these is the Argali, 
which was named by Linnoeus Ovin ammon. 
The typical form of this sheep formerly ranged 
in Siberia from the region of Lake Baikal t( 
the Semipalatinsk plateau in the Altai. Adult 
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rams stand about 46 in. at the shoulder, and 
the basal girth of the horns, which are unusu¬ 
ally stout, is often more than one-third of their 
length along the exterior curve. Tlie colour 
is greyish-brown, fading to white on the face, 
throat, and lower portion of the legs. The ewes 
are not much smaller than the rams, but their 
horns are short, slender, and only slightly 
curved. This sheep lives at various altitudes up 
to about 10,000 ft., and, like all wild sheep, 
is extremely wary and hard to shoot. This 
difficulty is increased by its habit of hiding in 
crevices between the rocks. In the winter, 
however, it not uncommonly becomes snowed 
up in the retreats where it has taken shelter, 
and thus falls an easy prey to the Cossacks, 
who have to a large extent exterminated the 
species in the eastern districts of its range. 
T^e typical Aigali is represented in the Kuen 
Lun Mountains and in the Himalayas from 
Cashmere to Sikkim by a closely allied animal 
known as Hodgson’s Argali {Ovis ammon hoclg- 
aont), the rams of which have shorter horns 
than the northern race, and develop a white 


ruff on the throat. Very similar to this last 
is an Argali from the mountains to the north 
of Pekin, which has been called OvU ammon 
jubaim. Usually regarded as a distinct species 
from the Argali is the wild sheep of the Saiar 
Mountains, in the Great Altai {yvu sairtnm\ 
which stands about 38 in. at the shoulder, 
and is darker coloured, with the white of the 
muzzle sharply marked off from the brown 
of the face. On the other hand, Marco Polo’s 
sheep {Ovis poli\ from the Pamirs and Thian 
Shan, although only a little smaller than the 
Argali, has the horns longer and thinner, and 
is'much paler below, the white extending from 
the hind leg right up on to the thigh, and from 
the belly nearly halfway up the side. 

In the direction and curvature of their horns, 
as well as in other structural characters, such 
as the presence of a preorbitiil gland on the 
face, these Asiatic sheep and others that could 
be mentioned are closely related to our domes¬ 
tic breeds, but it is not certain that any of 
them are concerned in the ancestry of the 
latter. 

The true Argali of Central Asia must not 
be confounded with the North African wild 
sheep {Ammotragus lervia% which has been 
called the Bearded Argali, and is also known 
as the Arui, the Aoudaa, the Algerian Mouflon, 
and the Barbary Slu^ep. In this species the 
horns, which are well cleveloped in the female 
as w’ell as in the male, do not form the bold 
close curvature of those of the Argali, but are 
diiected upwards and backwaids in an open 
ciiiwe, turning slightly inwards towards tlie 
shoulders at the tip. The tail, moreover, is 
longer than in any wild species of sheep, and is 
fringed in its lower portion with longish hair, 
sometimes falling below the hocks. There are 
also certain differences in the structure of the 
skull, such as the absence of a preorbital de¬ 
pression, lodging the facial gland, on the 
lacrymal bone, by wliich the Afiican species 
may be distinguished from the Asiatic. The 
name ‘ beai ded ’ has been applied to this species 
in allusion to the presence of a fringe of long 
hair which extends down the middle line of the 
throat. Hair of similar character covers the 
front and outer side of the upper part of the 
fore leg and falls well below the knee. This 
hair is peculiarly well developed in the male, 
but is also present in the female. The colour 
of both sexes is a uniform tawny brown, which 
shows no appreciable seasonal variation, and 
harmonizes closely with the prevalent tint of 
the reddish or sandy rocks amongst which 
the species lives. The Aoudad ranges from 
Morocco to Lower Egypt, and is the only in¬ 
digenous sheep found in Africa. It does not, 
however, appear to have been domesticated 
at any period, and is certainly not one of the 
species concerned in the origin of any of tur 
domestic breeds of sheep. i. p.] 

Ar^as reflexus (fowl Tick).~-^is tick 
is sometimes found on poultry and pigeons. 
It attacks them at night, hiding away in cre¬ 
vices in the houses during the day. A fully 
distended female is J in., the male J in. The 
«hin skin of the female allows the brown and 
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violet tints of the organs to shine through, 
the margin is yellowish and a little raised; uie 
surface is finely shagreened. The male is uni¬ 
formly brown, the eight legs comparatively 
long. The larva has six longish legs, is roun^ 
andfi^ in. long. There are no eyes, the body in 
the genus Argaa does not swell like that of 
other ticks. An allied tick, A. persicua^ is the 
carrier of ‘spirillosis’ in fowls. Fowl Ticks are 
beat cleared out of a dovecot or fowl run by 
fumigation with sulphur or hydrocyanic acid 
gas. [f. V. T.] 

Ars^entine RepubliCi an extensive coun¬ 
try of about 1,200,000 sq. miles in area, occupy¬ 
ing the eastei’ii side of the southern portion of 
South America, and stretching from the 22nd to 
the 55th parallel of south latitude. Chile sepa¬ 
rates it on the west from the Pacific Ocean; 
Bolivia, Paraguay, and Brazil bound it on the 
north; Uruguay and the South Atlantic Ocean 
on the east. Originally a Spanish colony, it is 
now a republic, with a constitution dating from 
1853, on th(* model of tliat of the United States 
of America. Independence was yiroclaimed in 
1810, and secured in 1816, but during the earlier 
half of the 19th centui-y development of the 
countiy’s restmrees was hindered by recurring 
civil wars, revolutions, and political crises. 

Great variations in climate ar(; found accord¬ 
ing to latitude, but only a relatively small 
portion in the north-west, bordering on Chile, 
suffers from deficiency in rainfall. Omitting 
this arid region and the heights of the Andes, 
the rest of Argentina forms an immense tiact 
of land, whose future importance in the agri¬ 
cultural and industrial spheres requires to be 
reckoned with. The most important part of the 
country lie.s north of the 40th parallel of lati¬ 
tude and east of the 67th. Within these limits 
there is in general a sufficient rainfall for all 
agricultural purposes, the yearly supply ranging 
from 24 to 72 in., the wettest districts lying in 
the north-east. The rainy sea.soii covers the 
months from October to March, and the dry 
season from Apiil to September. Near the 
eastern seaboard the rain is fairly well dis¬ 
tributed through the year, but farther inland, 
either to north or west, the distribution follows 
the seasons more closely. 

The people number over 6,000,000, and there 
is an annual addition by immigration from Italy, 
Spain, Austria-Hungary, Germany, and other 
countries, and to a less extent from Britain. 
More than three-quarters of the population are 
settled in the provinces of Buenos Ayres, Santa 
F6, Cdrdoba, Entre Rios, Corrientes, and Tu- 
cunicin, which either abut on or have compara¬ 
tively ready access to the internal waterways 
furnished by the rivers which ultimately unite 
to form the estuary of the Rio de la Plata. The 
remaining provinces and territories, especially 
the three southern districts, are sparsely popu¬ 
lated, and in the ten national territories a con¬ 
siderable proportion of the land is still in the 
possession of the government, to be sold or 
leased under specified conditions to meet the 
requirements of immigrants and others from 
time to time. 

The religion of the State is the Roman Catho- 
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lie, but all religions are tolerated, and freedom 
of pi'ofession and practice is secuied by special 
articles in the constitution. Education is fully 
organized. There are three universities, several 
commercial schools or colleges, technical and in¬ 
dustrial colleges, an agronomical and veteiinary 
college, a school of mines, a school of vitivini- 
culture, several agricultural and pastoral scliools, 
many normal colleges, national colleges or secon¬ 
dary schools, and a full equipment of primary 
schools. 

The development of the mineral wealth, which 
is believed to be considerable, especially in the 
mountain regions, has hitherto been retarded 
by the want of ready means of transport. The 
lumber trade is limited by the comparatively 
small wooded areas, and the exports are chiefly 
quebracho logs and quebracho extract. In 
general the wliole country is deficient in trees, 
and a stipulation to plant is inserted in the 
articles of sale of government land, and some¬ 
times also in the bargains between shepherds 
and the owners of pastoral holdings. The great 
wealth of the country lies in its agricultural and 
live-stock products, and of these the former is 
now the more important. Subtropical crops are 
represented by tobacco, sugar cane, cotton, pea¬ 
nut, rice, castor, a native tea, mandioca (tapioca); 
temperate crops by wheat, alfalfa, maize, linseed, 
oats, potatoes, beans, peas, i*ye. Wheat is the 
most extensively grown, and the export of wheat 
is about 3,(XX),000 tons annually. A milling 
industry has sprung up, and flour, bran, and 
shorts are now also produ(;ed. Alfalfa or lu¬ 
cerne is said to come second in area covered, 
and there is a considerable export of hay, but 
this ci’op is of more consequence to the pastoral 
industry, and tlie extent sown is increasing very 
rapidly. Its use is rendering possible the utiliza¬ 
tion of lands worn out by unsystematic grazing, 
and also of areas too dry to furnish otherwise 
a full supply of pasture throughout the year. 
Together with maize, lucerne is relied on for the 
artificial feeding of stock where this is resorted to. 
Maize is, liowever, a most important crop on its 
own account, and in some seasons the quantity 
exported equals that of wheat, though its money 
value is somewhat less. Flax or linseed is grown 
solely for the seed, and the fibre is neglected, 
but it is naturally less valuable than that ob¬ 
tained when the plant is grown specially for 
manufacturing puiposes. In 1906 the exports 
were:— 

Tons. Approximate Value. 

Wlieat.2,247,988 £13,312,240 

Maize .2,693,739 £10,673,140 

Linseed. .538,496 £5,183,180 

Flour. 128,998 £895,600 

Bran. 178,517 £660,000 

Large flocks of sheep and herds of cattle and 
horses pasture on the rolling plains or pampas, 
and the pastoral industry is still the most im¬ 
portant, as it is the oldest, though in the last 
three years the exports of live-stock products 
have taken a slightly lower place than the agri¬ 
cultural products. 

Sheep were introduced from Peru and from 
Spain m the end of the 16th century, and 
rapidly increased; but they remained totally 
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uncared for till the 19th century, when im* 
provements were sought by the use of merinos 
imported from Europe and all countries where 
that breed had established itself. Up till the 
last decade of the I9th century the merino type 
prevailed, though practically every English breed 
had been experimented with. The Lincoln sheep 
were taken to Argentina about 1845, and slowly 
made their way until at present their type pre¬ 
vails, and the merino has been displaced to a 
great extent. A fall in the price of merino 
wool, their delicacy and tendency to foot-root, 
the development of a trade in frozen mutton 
—all served to accelerate the change to Lincoln 
which set in strongly, especially aftei* 1884. 
English Leicesters, the Romney Marsh, and 
other long-wools have also been used to a limited 
extent. The Down breeds were introduced so 
long ago as 1825, but their smaller yield of wool 
restricts their use. The Shropshire is probably 
the best adapted of the short-woollea breeds, 
but Oxford and Hampshire Downs aie also 
found. 

Wool was formerly the sole, and still I’cmains 
the greatest, source of income to the Argentine 
sheepowner. In 1843 the industry of boiling 
down fat sheep foi- their hides, fat, bones, and 
glue was introduced, and proved a most prr>fit- 
able outlet for the surplus stock till about 1882, 
when the fall in the price of tallow and skins 
greatly reduced the returns. In 1883 com¬ 
menced the export to Europe of frozen mutton, 
a trade which nas now attained enormous pro¬ 
portions. The expoTts of sheep products for 
1906 were— 


Tons. 

Wool .149,110 

Sheepskins. 23,781 

Frozen mutton 67.388 
Tallow. 25,301 


Approximate Value. 
£11,680,600 
£1,702,800 
£1,080,000 
£700,000 


Tons. 

Cattle hides (dry and salted) 56,076 £4,000,000 

Beef (frozen and preserved)....166,180 £3,520,000 

Butter. 4,406 £362,600 

The horse-breeding industry has not been so 
fully organized as in the cases of cattle and sheep, 
and so far it is the least profitable of the three 
common branches of stock farming. The ori¬ 
ginal stock was derived from ^ain and Peru, 
and at a very early date had !&irb and Arab 
blood added. At present the breeds kept or 
used for grading include—Clydesdale, Hackney, 
Shire, Yorkshire, Coaching, Percheron, Thor¬ 
oughbred, Arab, and others, but so far the 
export of horses has not attained the position 
of a steady and satisfactory trade, and the 
reputation of Argentine horses does not stand 
very high. Horses are kept in many pastoral 
districts to keep down the coarser pastures and 
injprove the feeding for othei- animals following. 

; The export of horse products in 1906 were— 

Apnroxiiiiate 

Value. 

Horsehair. 2,2.50 tons; £2.50,000 

Horse hhles (dry and salted). 250,307 tons; £115,340 

The export trade in living animals is subject 
to fluctuations ai ising from lestiictions imposed 
: when (Kjcasion demands, to guard against the 
spread of foot-and-mouth disease and other con¬ 
tagious disorders. A comparison of the figures 
for 1905 and 11K)6 sei’ves to illustrate this point, 
for a decree of April, 1906, prohibited tempo- 
lurily the export of live stock in conHe(iuenee 
of the existence of foot-and-mouth disease in 
certain districts of the republic. 


The original stocks of cattle were derived from 
Peru and from Spain, but, as with sheep, im- 
pi ovement was brouglit about in the 19tn cen¬ 
tury by importations from Eur(jpe. Wherever 
the conditions of climate and pasture are favour¬ 
able, the Shorthorn has been, and still remains, 
the favourite, either for crossing and grading 
up, or as a pure breed. Argentina is one of 
the greatest markets for the pedigree stock of 
British Shorthorn breeders, and very high prices 
have been paid for animals with suitable colour 
and other cliaracteristics. French Shorthonis 
and the polled Durham variety are also found 
to a limited extent. Ranking after the Short¬ 
horns .come the Hereford and Aberdeen-Angus 
breeds, which are regarded as better adapted 
for districts with less favouiuble natural con¬ 
ditions. Holstein, Dutch, Flemish, Swiss, and 
other breeds are likewise used. Witliin the 
last few years the dairying industry has been 
greatly developed, and Argentine butter has 
acquired a very high reputation in the British 
market. Most of the mdeh cattle are of Short¬ 
horn grade, though practically all the European 
dairy oreeds have been, and will probably still 
be, drawn on to strengthen the milk-proaucing 
qualities. 

The exports of cattle products in 1906 were— 


Api^roximatc Value. 


Nnn)l>ers Exported. 

1906. IWKJ. 

Cattle . 202,681 71,100 ...£1,033,000 £33.5,430 

Horses, 

Asses, and > 01,358 38,184 ... £332,.50(> £*214,000 

Mules. ) 

Sheep. 120,100 102,916 ... £73,<KX) £63,080 

The total external tirade of Aigentina is very 
considei'able. Its best customers are the United 
! Kingdom, Germany, France, and Belgium, and 
; its purchases are made chiefly from the same 
I countries and from the United States. Tlie 
I value of the 1906 exports was approximately 
i £59,(^,000, and of the 1906 imports £54,000,000. 

• The imports consist chiefly of textiles (luw and 
j manufactured); iron and steel goods; machinery 
! for locomotion and conveyance; machinery for 
agriculture; foodstuffs; stone, clay, and glass 
ware; liquors; chemicals; tobacco; live stock. 
The internal traffic is largely borne on the 
tributaries of the Rio de la Plata, with the 
assistance of fully 12,000 miles of railways, 
which latter carried about 30,000,000 passengers 
and 26,000,000 tons of freight in 1906. The na¬ 
tional revenue for 1906 amounted to £11,666,000, 
the expenditure to £6,000,000. The external 
debt is about £77,000,000, the internal debt 
£8,260,000. [j. St.] 

Ar^illacaous Earth* See Clat. 
Arffyresthia eonJuiKella (Apple and 
Roan Tree Fruit Moth).—The caterpillars of 
this moth (which belongs to the clotnes-moth 
group Tineinee, and to the family Argyresthidee) 
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feed in the fruit of apple and plum, also moun¬ 
tain ash, tunnelling small gallei ies in it, and so 
wiuse decay. The moth appears in May and 
July. It is nearly half an inch in wing expanse; 
the front wings are brownish with purplish 
sheen, the inner margin creamy-white, inter¬ 
rupted by a brown spot, and with two pale spots 
towards the ti]); hind wings grey with long 
fringes. The larva is dull-yellowish to ]>inki.sh- 
white, with dark head, secfuid segment, and Util. 
Jt destioys the ]>ij)s <if the fruit. It is fairly 
common in England, eMj)ecially in mountain-ash 
berries, luit is more (histructive to apples on the 
Continent thiin hei-e. 

All diseased fruit, should be (•(»lleete<I and 
biiint. Early arsenical sjuaying is said to be 
benelicial. I r. v. t.] 

Arfi^yresthia ephippella ((luury Emit 
Mot/h).- -This is a small moth, also behuiging to 
the family Argyresthid;e, which measures It^ss 
than halt an inch acioss the wings; foie wing-s 
pale-biiiwn, with white inner margins inter- 
rupt('d beyond th(' middle by a dark-brown sp»>t, 
wln<-l) ]lasses acr<tss the wing as an oblicjue band, 
teraiiinating on the Cfista. They appt'ar in »lune 
and July, and when at rest assume a character¬ 
istic attitude, lo<>king as if resting on their head. 
The eggs are (leposited <tn the cherry shoots, near 
How’(‘r buds, and lemain all the wintcj'; they 
hati-h out in spring, and i*rawl to the blossom just 
as the fi’uit is forming: the <-ater]»i!la*- has six¬ 
teen fe<‘t, the colour p:dli<l-gret‘n, becoming grey, 
with bj-owm heatl and first segment. They e.nter 
the small fruitlets, in whi<-h they li<* curled up 
for seventeen days seoiiping out the inside. J'he 
pupal stage is jiassed in the dead frtiitlet in a 
dense white coco(»n, from w hich the moth e.sca]>es 
in about two week.s. 

Nothing has b(*en ti ied as a |U'e\entive, but 
piobabls a good sjuayiiig with ar.senate of lead 
just before the blossom shows, and again wlitui 
it has fallen, woidd clier k the damage. I'his 
jK'st has been described under tiu- name d. niti- 
tlcVii, which occiiis in the shoots of hawtlxun 
in Ma \. [r. v. t. | 

Aria. See Skiivick Tiif.k. 

Arid Lands. See Aliv.m.i Soils and 
I tKSKllTS. 

Arion, a genus of slugs, of whiih the well- 
known black slug, Arion is ])erhaps the 

most familiar example. ()tlu*r two common 
sjiecit's ar(‘ Arion Muller, a grey type 

whiih is wddidy distiibuted in Britain, ami 
Avion /iorfrnsis, a form which xaries in cohuir 
from black to grey, yolhiw’i.sh, oi‘ br(>vi'n, and is 
unuaJly longitudinally stripeil. Arion live.s in 
d . p, shady regitms, sudi as woods, ditche.s, and 
gardens, all over Britain. The genius is vege¬ 
tarian, and in gardens th<*s(* slugs ai-e very de- 
Rtructive. Avion ater lias been pr<ived to be oin- 
niv’^orous in diet, eating earthw'orma, insects, and 
even members of its owui species, it breeds in 
May and Juno, laying its eggs in holes, under 
stones, and othei’ concealed places noai* the 
roots of plants. A claret-coloured variety has 
been described from ])ine xvoods. Arions, when 
at I'cst, contiuct their bodies into a helmit-like 
mass. For methods of dealing with this pest 
see art. Slugs. [j. R.] 

VoL. I. 



1. Arnia«lilt 
Cfllio scabor; 
Aiiteiiiia <»f Oiiiscus: 
of J’oj'Cfllio. 


viiljiaris; 2, Tor- 
A. vulgaris; 4. 
Antcima 


Arles. See Earnest. 

Armadillidium (Pill Woodlice). — These 
w'oodlicc are easily told by the complete way 
in which they .mil themselves u]). They are 
locally known as ‘monkey-peas’ in Kent, also 
as ‘hog lice ’, ‘armadillo lice ‘ sow bugs’ (Berk- 
.shire), ‘cudworms’, ‘ chiselbobs&c. Eriur 
sjiecies occur in Britain; the commonest is 
A. val(farej the com¬ 
mon pill woodlouse, 
with smooth, shiny, 
strongly arched, 
si aty - g 1 (^y bod y ,of t (' n 
with yellow' mark- 
ing.L It rolls itself 
into a jierfect sjjhere. 
They have no pro¬ 
jecting tail append¬ 
ages when walking. 
These small land 
(.‘iiLstacea live in 
dam]) places and feed 
U})on all manner of 
suhstiinces, and at¬ 
tack })laritK, eKjM^ei- 
ally seedlings. They lay their eggs in summer, 
which they retain in a bn»od ])om h, where they 
develop. The young are like tlie ])arents. 
(hoxvth is aeeomjianied by a moulting of the 
.skin. J'hey aie best trapped by dam]) moss, 
li<»rse dung, ami wet sacking, and may be killed 
in greenliouses by fumigating with liydroeyanie 
acid gas. [ k. v. t. ) 

Army Horses. — Tlie value of an ;.imy 
depends, to a large extent, ol its mobility, ami 
imrease.s in direct ]>ro|)oilion to the extent to 
which such mobility can lx* s]»lit u]). The ideal 
may be said to be attained when each unit, as 
rc]ucsenleti by one man, is furnished with the 
be.st p««ssibie means of rajiid movement, under 
all exigencies of ciicnmstances, fiom one stra¬ 
tegical sj)ot to aimther. In the days of Xeno- 
jih(»n a horse was consideied the ideal method 
of fulfilling mobile lenuirements. To-day the 
]M»sition is still unchanged. MeehanicaJ methods 
of locomotion have not displaced him. lie 
is still an ab.solute necessity for mililaiy ]mr- 
po.ses amongst ev(*ry nation, savage or ci> ili/.t*d, 
in the world, whether used for j)ur})oses of 
drauehl or saddle. 

All through the vai'ious ages diflering methods 
of warfare have from time to time required va,ry- 
iiig tyjies of horses. In the days of armour for 
man and horse a good-si/,ed Shire xxas not a bit. 
too big to carry tlie weight reijuired. (Gradually 
from tiien until the ])resent day there lias been 
a tendency to reduce the weigl'it to be carried. 
Aiinour is a thing of the ])a.st, the only remain¬ 
ing relie of it in this country being the cuirasses 
worn on ywirade by the Life (luards. Accontre- 
inents and arms are less eumbersome. With 
the decrease of weight there has come a better- 
bred elass of horsi*, capable of sta,nding greater 
fatigue, of eaiiying more weight in ])ro})()rtion 
to Ins size, and ])osHessed of far greater speed. 
At the present time the work rt*quired of the 
ai’iny horse, being of such a vai'ied character, 
naturally calks for a similar variation in tlie 
type of the horse. Briefly they may be divided 
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into those required for the purposes of saddle 
and draught, with further suodivisions of each. 
Thus the saddle horses are divided into those 
suitable for heavy and light cavalry, while 
the draught horses are classed as wheelers 
and leaders in gun teams, and those suitable 
for the transport work of the Army Service 
Corps. 

In times of active and foreign service the 
accepted types used at home for tlie above pur¬ 
poses are not always strictly adhered to, from 
force of circumstances. This is partly due lo 
regiments not always taking their horses with 
them, possibly on account of their not being 
always suitable to the exigencies of the climate, 
or to a deficiency in the requisite number. 
Fresh mounts are therefore furnished on arrival, 
which may, quite likely, differ entirely from 
what the regiment has been used to. Again, 
many more horses are required in time of war 
than in peace, and losses from sickness or in 
action have to be made good with the best that 
it is possible to obtain at the time. 

Army horses are bought as near to type as 
they can be. Nothing looks worse than to see 
a regiment mounted on horses showing all 
manner of makes and shapes. They must be 
sound, not necessarily good-looking, their feet 
and legs must be of the best, and they should 
be of a good whole colour (a washy-coloured 
horse is invariably a bad doer). They ought 
to be round-barrelled, well ribbed up, good- 
couraged horses, straight clean goei’s, and not 
more than five or six years of age when drafted 
from the remount depot. 

The troop horse, such as is used in the Life 
Guards and Scots Greys, should be as much 
after the stamp of the well-bred heavy-weight 
hunter as the price allowed for his purchase 
will |)ernnt. He should be not less than 16 
hands high, well bred, with a fair length of 
rein, good back and middle piece (a slight 
extra length of back in a cliarger is forgiven, if 
not excessive, since he carries the api)ointments 
better). The loins must be strong and well 
ribbed up, that is, the last rib should he close 
to the angle of the hip. He must have a good 
riding shoulder, with a corresponding slope of 
the jmstern, and should be short l)etween the 
knee and fetlock. The knees and hocks should 
be large, and there must be plenty of bone 
below them. The width between the fore legs 
should not be excessive, but sufficient to pre¬ 
vent brushing, and he should be a clean goer 
behind. The feet must be well formed, not too 
thin at the heel, and should be a pair; the frogs 
should be well developed, the sheath large, and 
the anus prominent. The quarters should be 
well made, fairly flat, and the tail set on high up. 

Good whole colours are preferable; greys are 
allowed only in the Scots Greya Another regi¬ 
ment tied to colour is the Life Guards, who are 
always mounted on black chaigers. He should 
be quiet to ride, and of a good temperament, 
undocked, a good doer, and well up to the 
weight to be carried, which is often 18 to 20 st. 

The light troop horse is more of the type of 
the light-weight hunter, but, as a rule, he has 
to carry a good deal more weight, with this 
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difference, however, that it has not to be carried 
on all occasions, or over fences, or at the same 
rate of speed as a hunter; still, the so-called 
Light Cavalry man with full equipment will 
often ride 16 st. 

His mount, therefore, must bo well bred, with 
a good carriage of the head and neck; the 
shoulders should be lighter than those of the 
heavy troop horse, well sloped, and with the 
fore legs well put on. This type of horse must 
be particulaily handy, and have a fair rate of 
speed, and unless he has the right sort of front 
on him, he will not possess either of these quali¬ 
ties. There must also be a good girth in front, 
and a fair depth of loin, and he should be well 
ribbed up. The hips must not he too wide, the 
thighs and gaskins should be muscular, and 
the hocks fairly straight and not too far back. 
Curly or sickle-shaped hocks are useless, and 
the shorter he is on the leg the better he will 
wear; his height should not be less than 15 
hands 2 in. 

Of late years another tyj)e of troop horse has 
sprung into existence, namely, the Mounted 
Infantry Cob. This sturdy little trooper should 
stand about 14*2 to 14‘3 hands high, on short 
legs, with good feet. A slight shortness of 
neck and thickness of shoulder may be forgiven 
him, since he has to carry more in proportion to 
his size than either of liis brother troopers. He 
must, however', have a good slope to his shoulder, 
and should be shor t in the back, v'itli strong 
loins and good quar ters. He can hardly liave 
too much borre, and he need not he vcj'y fast, 
but he must be a good stayer' and a hardy 
doer. 

The draiiglit liorses ar’e used in the Royal 
Horse and Field Artillei'y batteries, and in the 
Army Service Corps. 'Those in the wheel of 
the gun teams should he short-legged, active, 
quick horses, with sufficient weight to stop the 
gun smar tly. As tlrey have to gallop at times, 
they must not be too straight in the shoulder. 
Their hocks must be large, well made, and 
sound, as their work entails a very heavy strain 
on them. The centres and leader’s are of a 
lighter stamp, resembling the light vanner of 
the Metropolis. They need not nave so much 
bone as the wheelers, and should be lighter in 
the shoulder, and this especially applies to the 
leaders. In manoeuvring with the guns, they 
have to cover more ground than the others, and 
must be especially quick in getting away. 'Those 
artillery horses not used on the guns are of the 
Light Cavalry type. The signalmen attached to 
Field Batteries usually ride cobs of the Mounted 
Infantry type. 

The gun teams of the Royal Horse Artillery, 
having to inanmuvr’e with cavalry, sliould be 
of a slightly better ‘ class ’ all round than those 
of tire Royal Field Artillery. They may be 
somewliat lighter, especially the wheelers, and 
must be mrtioularly active horses and able to 
gallop; tire average height should be about 
15 hands 3 in. 

In the Army Service Corps, most of the 
horses are of the heavy van type, from 15*2 
to 16 hands high; but since all nave on occa¬ 
sions to trot, Srey must not be too straight 
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in the shoulders; they should have plenty of 
bone, and good feet. 

In India nearly all the service horses come 
from Australia, and are known as ‘Walers*. 
More or less well bred, particularly hardy, they 
do their work well, and stand the lavages 
of a hot climate better than the English or 
Irish bred. They are big upstanding horses, 
with good bone, and the best of shoulders; they 
are extremely handy, pleasant to ride, and very 
sure of foot in crossing rough ground. They do 
best when brought over young, about 4 yeara 
old, and allowed a couple of years in which to 
acclimatize before being put to really hard work. 

A good type of pony, that came to the fore 
during the South African War, is the Basuto; 
his average height is not more than 14 hands, 
yet he will carry 12 to 14 st. all day, with a 
minimum amount of food. He is a i^articularly 
compact, well-made little horse, showing a good 
deal of the Arab in his quarters. His liardiness, 
handiness, and size make him an ideal Mounted 
Infantry cob. See art. Basuto Ponies. 

Army horses when in barracks are housed in 
long troop sUibles, in either single or double 
rows. The better stables are open-roofed, and 
have a window high up, between each two 
horses, and large sliding doors at each end. 
There are no stall divisions, their place being 
taken by swinging bails, which should be sus- 

f wuuled from the I’oof, and not from a heel post 
>ehind. During the daytime the litter is all 
taken outside, well shaken up, and placed under 
the litter sheds to dry, the horses standing 
on the bare floor. This plan has its advantages 
in economy of litter and a tendency to keep the 
feet cool, the usual cement or stone flooring being 
a good conductor of heat, which straw is not. 

Another advantage from a military point of 
view is that, on entering a troop stalile, every 
horse and man can be seen practically at once. 
Its disadvantage lies in the lack of adequate 
protection against kicking. To guard against 
this, it is well to have a second smaller bail, 
hanging from the ordinary one so as to clear 
the floor by 2 or 3 in. Bad kickers occasion¬ 
ally get their legs over the bails and have to 
be released by the stable guard. Another ad¬ 
vantage of bails is the help that they afford to 
cleaning operations and ventilation, there being 
practically no obstruction to sweeping or to cur¬ 
rents of air. 

As a general rule, army horses are not clipped, 
and when stabled do not wear any clothing. 
Of late years, however, in some batteries of 
Artillery the horses are all clipped and their 
manes hogged. If the stables are exposed they 
are generally clothed after removing the coat, 
but in warm stables rugs are, as often as not, 
di8|)ensed with. Officers’ chargers are not stabled 
with the troop horses, but are accommodated 
either in boxes, or in a separate stable with bails, 
by themselves. They are usually clothed, and 
are attended by grooms told off for the purpose. 

When in camp or on active service, the horses 
are kept in Mines’, a maximum width of space 
of 6 ft. being allowed to each; he is secured 
by a head rope from the headstall to the head 
line, and a heel rope from the hind leg to the 


heel line. By this means the horses are kept 
straight, and, as far as possible, prevented from 
kicking each other. When the weather requires 
it, they are provided with i*ugs. 

The food for army horses is dependent on 
the country they are in, and the season of the 

ear. At home they are fed on oats, hay, and 

ran, with an occasional variation in the shape 
of carrots and green fodder, according to the 
season. The ration in times of peace is 10 lb. of 
oats and 12 lb. of hay, and a little rock salt; 
1 or 2 lb. of bi’an may be substituted for a similar 
quantity of oats if desired. Part of the hay 
may be cut into chaff and fed with the corn, the 
remainder being fed long. This is not an ex¬ 
travagant ration by any means; it is sufficient 
when the work is light, but is not enough to 
keep horses in good condition in times of war, 
when manoeuvring or living in the open, with 
the possibility of cold wet weather. Ine allow¬ 
ance of hay could well be increased to 16 lb. per 
day. The ration usually works out fairly well 
over a large number when well looked after. In 
almost any squadron or batteiy there are always 
some horses that appear to do well on anything, 
or very little, so that by carefully regulating 
the feeding good results (»n be attained. Regu¬ 
larity of reeding is a great aid to economy of 
food. The allowance of straw for litter is 6 lb. 
per horse per day. 

In times of war, and when on manoeuvres, 
the ration is increased up to 16 Ib. of oats, the 
hay remaining about the same. This is, of 
course, subject to alteration in war time, de¬ 
pending on what is obtainable. When a sud¬ 
den change of food is necessary, great care 
should be taken not to feed too heavily at first. 
The times of feeding are 5.30 or 6 o’clock in the 
morning, midday, and 5 o’clock or 5.30 in the 
evening. The horses are watered at troughs in 
barracks and in camp, and fed immediately after; 
the hay is best divided up into two or three 
feeds and given about one hour after the corn. 

The supply of horses for army purposes is 
hardly up to the demand in this country. Most 
regiments are short. Ireland furnishes a good 
number, and all the leading fairs in England 
and Wales are also attended by buyers on the 
lookout for likely animals. When purchased 
they are sent to the remount depots, to be got 
into shape, and from there are drafted to the 
various branches of the service, where their edu¬ 
cation is completed. One great advantage that 
army horses nave, over tlie majority of their 
bretnren in civil life, is that a great part of 
their education is given in the riding school. 
The value of a school for teaching purposes is 
in its quietness. It is shut off from all outside 
disturbing influences of sight and sound, which 
might otherwise cause the pupil’s attention to 
wander. Thus his attention remains undi¬ 
vided, and the lesson is indelibly printed on 
his memory. School work does horses, and men 
as well, a great deal of good. It brings a horse 
under absolute control, and prevents him from 
takine the initiative, as it were, which is the 
last thing an ideal cavalry horse should do; he 
may be prepared for it, but, in order to obtain 
uniformity of movement, it is the prerogative 
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of the rider to give the signal. It is beneficial sands of horses never replied the front at^l; 
to the rider, in that it teaches him the tech- they were physically unable to get t^m ^e 
nique of every movement of the horse, and the Boers, on the other hand, had no such mmc^ulUM 
correct method of ensuring its proper perform- to overcome. With the exception of the otaate 
ance. To many horsemen this comes naturally; Artillery, every man brought his horse, and, 
but how many others are there who know how since he was going to risk his life, it wm pro¬ 
to make a horse lead off with the right leg, in a bably the best and fittest he had. In addition 
canter, for instance? to this, his mount was thoroughly acclimatized, 

When a horse enters the ‘ service ’ he is and did no more work than he would in all pro- 
branded with his number as a remount, and liability have been required to do at home, 
later with his regimental one, on the feet. The The fact that so many of our best horses are 
age, sex, colour, and markings are entered on constantly leaving the country to horse the 
a printed form called a history sheet; this cavalry of other nations is greatly to be depre- 
accompanies the horse wherever he is stationed, cated. We require them all; and until this is 
There is entered on it fr om time to time a com- put an end to, and some method of State breed- 
plete history in brief of every ailment that has mg studs adopted, it is to be feared that there 
incapacitated him for duty, with the dates of will always be a certain sliortness in the supply 
attack and return to duty. Thus a valuable of suitcible hoi-ses for ai'iny purposes, and more 
veterinary history of eveiy horse in the service especially in times of cmei’gency. [a. b.] 
is available at a moment’s notice. Aroma is the term generally applied to 

Sick lines, and hospitals for purpose's of iso- an agreeable odour. It is a property possessed 
lation and treatment of disease, are found in by many plants. Stuue herbs in particular be- 
every barracks, and temporary ones are con- come of commercial importance because of tlie 
structed in every camp when necessiiiy. They jwesence in them of substances possessing a 
are under the charge or the departmental veteri- fKigrant smell. These substances are definite 
naiy officers, assisted by the fari‘iei‘ sergeants chemical compounds, and are often derivatives 
and their men. of an important class of uiganic bodies called 

A system has now been in vogue for .some aromatic. Some are extracted fioni j)Iants and 
time by which horse owners having suitable used as perfumes. 

animals are enabled to register the numl^er Many of the farm crops possess distinct aromas, 
of horses in regular work which they could So definite and familiar are they, that a turnip, 
supply at once, if urgently requisitiemed by the swede, carrot, bean, and a great many other 
Government, the owners receiving a small sum plants may be at once recognized as such when 
per annum for each horse, in consideration of close enough to smell. Aroma is, however, a 
their undertaking. This system worked very property which lends itself little to a 8uiui)le 
well in the last South African War, when num- definition, although it is something very definite 
bers of London omnibus and tram liorses found and characteristic. A g(H)d sample of butter or 
their way to the fiont, and, on account of their a well-ripened clieese possesses an aroma which 
hard condition, acquitted themselves w'ell. all goml judges have no difficulty in lecognizing; 

In times of war, when large nuiiil)ers of , in fact a cheese is niatei'ial which lias the powder 
liorses are required at a very slioit notice, the of developing an aroma peculiar to itself, and it 
remount department is taxed to a very high is in the recollection of the smell or taste of this 
point. If tlie seat of war is far distant, the j aroma that we recognize the substance called 
diflicultios are much increased. The trouble i cheese. To a person highly sensitive and 
does not consist of finding the horses—there arc ' carefully trained to detect small changes in 
plenty of suitable liorses in the world; in Aus- the character of aromas ari.sing in vegetable 
tralia, and North and South America, to .siiy or animal substances from diilerent causes, the 
nothing of those to be bought in Great Britain faculty <»f disciimination bettomes a possession 
and Ireland. But they are not ‘fit’; as a rule of commercial value and utility. [a. a. b.J 
they are running at grass, and in the ordinary 
course of events would not be leady for the 
hard work of a campaign for* at least three or* 
six months. Yet such horses are hurried away 
within a few days of landing, if they have been 
previously broken, and are obliged to perforin 
long marches, carrying heavy weights. It is 
therefore not greatly to be wondered at that 
but few survive such unreasonable treatment. 

Large numbers are incapacitated from laminitis 
(fever in the feet), brougnt on by sevei*e exertion, 
pddenly called for, after a prolonged period of 
inactivity, and standing on board ship. The 
sudden change of food is also a strong pre¬ 
disposing factor. It is unreasonable to expect 
horses to suddenly adapt themselves to such 
sudden changes. Beetle (Aromia wosehata) 

In the South African War the waste of horse 

fiesh was appalling, simply from the want of Aromia moschata (Musk Beetle).—A 
condition, which time absolutely forbade. Thou- handsome beetle Ij in. long, bright metallic* 
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green to coppery or bluish, with long antennae, 
slightly shorter than body in female, times 
as long in male. It receives its name from dif¬ 
fusing an agreeable musky odour. Its larvae 
are soft, white, and fleshy, somewhat flattened 
and widened anteriorly, with six minute legs 
in front. They live in the trunks of willows, 
boring into the heart of the trees, and as they 
live for some years they do ni uch damage. Sound 
as well as decaying willows are attacked. Pu¬ 
pation takes place in the M'ood. Attacked trees 
should be cut and burnt in winter to prevent 
the pest spreading. [f. v. t.] 

Arpent. —An old unit of area used in France 
before the metric system came into vogue. The 
area which was represented by 1 ai*pent was 
not a constant quantity, varying even in closely 
adjoining districts, and was thus a source of 

f reat confusion in the sale and transfer of land. 

n most cases an arpent represented 1(X) square 
perches, but the linear perch was of varying 
length. Thus the Parisian perch was 18 ft., so 
that the Parisian arpent contained 32,400 sq. ft.; 
the ordinance perch contained 22 ft. and the 
arpent 48,400 aq. ft.; the common arpent had 
40,000 sq. ft., represented by a squai*e of side 
10 perches of 20 ft. each. [j. u.] 

Arrhenatherum. —This genus of grasses 
belongs to the division with two-flowered spike- 



Spikelet of Tall Oat Grass 


lets, whose glumes are as long as the pales, and 
the lower mle is furnished with an awn, both 
twisted and kneed. Among such plants it is 
known by the lower of the two florets being 
male, with a long twisted and kneed awn at the 
back of the lower mle, while the upper floret, 
which is hermaphrodite, has a very short straight 
awn on the pale. The difierence in the sex of 
the two florets aflbrds a clear mark of distinction 
for this genus. 

1. A. avenaceum (Tall Oat Grass, French Rye 
Grass, Common Oat Grass).—^This plant, which 
is also called Avena elatwr^ is a perennial fibrous- 
rooted, loosely tufted plant, with dark-green 
roughish leaves, and a slender, smooth stem 
about 3 ft. high, terminated by a panicle of 
satiny pale-green, often directed a little to one 
side. The conspicuous awn of the lower floret 
ives an oat-like appearance to the ear of plant, 
ence its common name. Linmeus, indeed, looked 
upon it as an oat; and like that genus, this has 
the grain adhering to the pales. The plant is 
found very generafly in pastures and hedgerows, 
but not in considerable quantity. It flowers 


in June, and ripens in July. The herbage is 
copious, especially in autumn. In certain districts 
of France and other parts of the Continent this 
is one of the most extensively cultivated grasses, 
and in Britain it is now beginning to receive 
attention on account of its special suitability 
for producing hay and pasture on light land. 
It possesses the desirable properties of speedily 
attaining to maturity from seed, and of yielding 
continuously from early spring till checked by 
I winter frosts a large bulk of produce, particu- 
j larly on dry arid soils. In its natural range 
of growth this grass is found only on dry soils, 
either shaded or exposed, and that most abun¬ 
dantly under altitudes of about 1000 ft., on 
steep and rugged hillsides, banks of ravines, 
and among rocky debri.s. For sowing alone 
j 38 lb. pure germinating seed are sufficient, and 
I for sowing in mixtures the amount of seed 
j required may be calculated on the basis that 
j 50 lb. of pure germinating seed are required 
i for the whole acre. The quantity of seed to be 
j included in a mixture might vary from 5 to 
I 10 11). per acre, which would be suflicient to 
cover one-tenth or one-fifth part of the whole 
area. One Ib. of pure seed contains 159,000 
grains. The weight per bushel is about 10 lb. 

The seed is readily distinguished from that 
of all other grasses by its large size, and by the 
presence of two awns, one very long, the other 
very shoi t. 

2. A. bulhosum^ or A. avenaceum^ var. hulhomm 
(Bulbous Oat Grass, Peail Grass, Onion Couch, 
or Knot Grass), is a variety of the last, with the 
ba.se of each stem enlarged into superposed 
bulbs, or rather conns, filled with starch and 
some essential oil. The joints along its stem 
are hairy, and not bald as in the non-bulbous 
variety. The coims, which are easily separable, 
can multiply the plant extensively, and so this 
is apt to become a troublesome light-land weed, 
difficult to extirpate even with the best tillage. 

The seeds tliemsclves are easily dispersed to 
great distances by wind, and grow with great 
lacility. To extirpate the Bulbous Oat, the most 
efficient mode is carefully to hand-pick the roots, 

^ i.e. the conns, when the ground is harrowed at 
I the sowing of corn, and during the preparation 
i for fallow crops. The strawyard, barn, and 
manure heap must also be so managed as to 
prevent the seeds being returned in a vegeta¬ 
tive state to the fields. [j. l.] 

[A. N. m‘a.] 

Arrowroot. —Formerly the term ‘arrow- 
root’ was applied to the starch obtained from 
several species of the genus Maranta (order 
C^nnaceie). At the present time the arrowroot 
of commerce is derived from a number of genera 
in addition to the one mentioned : for example, 
Queensland arrowroot, obtained almost wholly 
from the allied Canna edulis ; East Indian arrow- 
root, from the rootstocks of Curcuma anaus^ 
tifolia (of the ginger family); and Brazilian 
arrowroot, prepared from the Cassava or Mani- 
hot roots. In the West Indies, where the best 
arrowroot is produced, practically the whole 
source of supply is Maranta arundinaceay L. 

In the cultivation of this plant, loose loams 
or sandy soils are the most suitable, and give 
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the highest return per acre. After bein, 
thorou^ly cleared of all weeds and bush, tl; 
land is well manured and nloughed deep, and, 
after being harrowed, is laid out in drills. Tlr 
drills are about 6 in. deep, and the ‘sets 
planted about 8 to 9 in. apart, while 3 to 4 ft 
separate adjacent rows. In each hole a piece 
of old rhizome having two to three joints is 
placed, and the soil afterwards smoothed over 
by harrowing. Catch crops of maize, potato, 
&c., are often planted between the rows. After 
planting, the ground requires to be carefully 
weeded, generally at intervals of five to six 
weeks, and it is not for ten to twelve months 
after planting that the roots have developed 



Arrowroot (Jfaranta arundinacea) 

their maximum amount of starch and are ready 
for gathering. 

In the Bermudas, where arrowroot fetching 
the highest price in the English market is pro¬ 
duced, the extraction of the starch is condu<;ted 
with great care and cleanliness. After collec¬ 
tion the roots are thoroughly washed to ensure 
perfect freedom from adhering particles of soil, 
and the skin completely removed with suitable 
knives. This removal of the cuticle is essential 
if a high quality of arrowroot is desired, as the 
skin not only tends to discolour the starch pro¬ 
duced, but also, owing to the presence of resin¬ 
ous matter, imparts to it a disagreeable flavour. 
After removal of the skin the roots are again 
carefully washed, and afterwards crushed be¬ 
tween copper rollers. The pulp is then trans¬ 
ferred to large cylinders provided with small 
perforations, where it is thoroughly agitated and 
treated with a current of water. The starch 
is thus separated from the woody fibre, the 
milky-looking liquor issuing from the cylinders 
containing the greater part of the starch present 


in the roots. To separate the remaining small 
quantity of fibre, the liquor is passed through 
fine muslin sieves, and afterwaixls allowed to 
settle in suitable reservoirs, where it is repeat¬ 
edly washed with fresh portions of clean water 
after each settling. After this careful washing 
the starch is transferred to shallow copper pans, 
which are then covered with fine white gauze 
to exclude all dust, and whence, when dry, it 
is packed into small barrels for shipment. 

In the West Indies the average yield i^ from 
6 to 7 tons per acre of roots, which would give 
roughly 22 to 23 cwt. of the aii'-dried finished 
arrowroot. In Queensland, where large acre¬ 
ages are devoted to the cultivation of Camm 
edulis^ higher returns are obtained, and crops of 
20 tons per acre are not uncommon. 

Very few published analyses of the roots of 
Maranta arundinacea are available; but one 
made by E. Leusc^her (Journal of (Jhem. Soc., 
May, 1902) gives the following as the average 
composition of roots grown in Jamaica:— 


Water . 

Starch . 

Dextrin and sugar 
Crude fibre 
Ether extract ... 

Protcid . 

Ash 


63‘42 per cent 
27-84 „ 

2-08 „ 
394 „ 

019 „ 

1-64 „ 

0*89 „ 


The following are analyses of arrowroot starcl: 
quoted in Journal of Jamaica Agricultural 
Soc., 1006, vol. X. 

Arrowkoot made from Maranta ai'wndmacea 
AT Bermuda. 


Moisture 


.. 13*60 


15*86 

Starch ... 


.. 82*84 


82*61 

Ash 


0-124 


0*172 

Proteids 


0*052 


0*087 

Fibre (by diff.) 

3*484 


1*271 

Arrowroot 

prepared prom Maranta 

aruH- 

dinacea 

(1 AND 

2) AND 

Carvna 

edulit 

(3 AND 4) IN Queensland. 




No. 1. 

7 

No. 2. 

Z 

No. 3. 

% 

17*360 

No. 4. 

Moisture 

15 010 

14*28 

y 

16-36 

Starch 

76*220 

78*80 

81*520 

82*00 

Ash . 

0*308 

o*;i8 

0*142 

0-38 

Proteids 

0*152 

0*98 

0*078 

0*07 

Fibre (by diff.) 

8*310 

5-56 

0*900 

1*19 


The analy.ses given show that the idea so 
generally held of the nourishing qualities of 
arrowroot is a delusion. Starch, present to so 
arge an extent, is simply a heat and fat pro¬ 
ducer, and possesses no muscle-building power. 
Tie proteias, which are true muscle builders, 
.re present in extremely small amount. Arrow- 
oot may, however, when mixed with milk, eggs, 
lavouiings, &c., be made into delicate, nounsn- 
ng dishes which will tempt a failing appetite, 
,nd thus serve the purpose for which it is so 
argely used in the dietary of the invalid. 

[h. w.] 

Arsenate of Lead. See Arsenic Cok- 

OUNDS. 

Areenic. —The connection of this element 
with agriculture arises mainly from the fact 












199 


Arsenic — Arsenic Compounds 


that some of its compounds are of an exceedingly 
poisonous nature, and hence are extensively 
used as the active constituent of many sub¬ 
stances employed as insecticides and fungicides. 

Arsenic occurs in small quantities in com¬ 
bination with other elements widely distributed 
in nature. In combination with metals it forms 
the important group of ores called arsenides, 
and with a metal and sulphur as arsenical 
pyrites. The element has a steely-grey metallic 
apnearance; it sublimes without fusion at the 
orainary pressure, and at a temperature above 
100° C. The vapour is yellow and emits a smell j 
of garlic. The element is probably not poisonous, 
but in contact with air and animal fluids it 
readily forms compounds of a poisonous and 
toxic nature. Arsenic combines with oxygen to 
form two oxides, namely, arsenic trioxide and 
pentoxide, the former being the more poisonous. 
Arsenic trioxide, AsjjOg, arsenious acid, is sold 
as white arsenic, flowers of arsenic, or simply 
as arsenit!. It is only very slightly soluble in 
water. Either as the oxide or when combined 
with soda or potash, it is used for killing in¬ 
sects and destroying fungi. See Insecticides 
and Fungicides. 

It is a powerful poison. The best antidote 
for arsenic poisoning is the immediate use of 
ferric hydrate or magnesium oxide. However, 
should the arsenic have already been absorbed 
into the system, these will be of little avail. 
The smallest dose known to have proved fatal 
to human beings is 2J grains, to cattle between 
5 and 6 gr., and to a dog i gr. As much as 
20 gr. per day are knowm to have been given 
to a horse, so that the poisonous dose for this 
animal appears to be very large. The efl'ect of 
small doses on a horse is to improve the coat and 
general appearance of the animal, which fact is, 
unfortunately, known among many grooms and 
fairiers. 

Arsenic used in minute doses is a powerful 
febrifuge; when used habitually, comparatively 
large quantities may be taken. It is employed 
in some pharmaceutical preparations, and in 
veterinary arsenical medicines for skin diseases 
and other ailments. 

In combination with sulphur, arsenic forms 
the two compounds known as realgar or orpin 
rouge, and orpinient or king’s yellow. Arsenic 
compounds are used extensively in the arts— 
in decreasing amounts as a flux for glass; in 
the preparation of pigments, some of the com¬ 
mon ones being king’s yellow, Scheele’s green, 
Schweinfurt green; as a constituent of arsenical 
soaps, &c. 

Plants die when placed in a solution of arsenic, 
though steeping corn in such a solution previous 
to planting, for preventing smut, &c., seems not 
to injure tlie growth of the future plant. When 
mixed with earth it has been found that plants 
will grow on such earth, and that they only 
assimilate infinitesimal amounts of the arsenic. 
It is occasionally found in sulphuric acid or oil 
of vitriol, when arsenical pyrites have been used 
in the manufacture of the acid. By the use of 
such acid it may sometimes get into superphos¬ 
phate of lime, sugar, beer, &c. See following 
articles. [r. a. b.] 


Arsenical Dips. See Arsenic Compounds 
below. Sheep Dips. 

Arsenical Washes. — Arsenical washes 
are used as insecticides for biting-mouthed or 
niandibulate insects attacking fruit and other 
trees, and also as poisons made into meal for 
other insects, such as Locusts and surface larvae. 
Three kinds of these washes are used, namely, 
ar.senate of lead, Paris green, and London 

S le. All three are poisons, and must not be 
on ripe or ripening fruit. They may be 
employed up to six weeks before the fruit is 
picked. All three should be sprayed over the 
trees in a line mist. There is no fear of stock 
being poisoned on grass orchards where these 
are used. As witli all other insecticides it is 
very iinporbint that these washes should be 
used when the caterpillars are small, and not 
when they are mature and the damage done, 
(a) Arsenate of lead is prepared as mllows:— 


Acctiito of lead (98 per cent strength) ... 7 ozs. 

Arsenate of soda (pure). 3A ozs. 

Water (soft).10 gal. 

Treacle .1 lb. 


Dissolve the first two and add to the water, and then 
stir in the treacle. 

If ‘ dry ’ arsenate of soda is used; 2 ozs. only 
are necessary. 

It has four advantages over the following, 
namely: (1) less burning effect on foliage; (2) 
greater killing power; (3) more adhesive; and 
(4) does not require so much agitation. It can 
be mixed with the fungicide Bordeaux mixture. 
It mav also be obtained in a ready-mixed paste 
form know'll as Swift’s Arsenate of Lead Paste. 

(6) Paris green may be obtained either as a 
powder or as paste (BlundeH’s). It is used at 
the nite of 1 oz. to 10 gal. of water. It is im¬ 
proved by the addition of 1 oz. of lime. It has 
a tendency to burn the edges of the leaves and 
must be kept constantly stirred, as it settles 
rather rapidly in water. 

(c) London purple may also be used for simi¬ 
lar purposes, but is not so usually employed as 
the two former. [f. v. t.] 

Arsenic Compounds. —Tlie compounds 
of ai-senic are used in agriculture almost entirely 
as insecticides, that is, as poisons to destroy 
insects; in fact, the chief industrial use of the 
compounds of arsenic is in the preparation of 
insecticides, including sheep dips, and far more 
arsenic is used for this purpose than for all other 
purposes put together. Tney are also used, but 
to a much smaller extent, as drugs for animals, 
and as weed-killers. Their main uses depend 
upon their strongly poisonous nature. They 
poison insects and their larva as well as higher 
animals. When applied in a soluble form to 
either the roots or foliage of plants, they injure 
the plants. Hence, for application to the foliage 
of plants in order to kill injurious insects in¬ 
soluble compounds of arsenic are used. On the 
other hand, when arsenical smears or washes 
are applied to animals to destroy parasitic in¬ 
sects, soluble compounds of arsenic are generally 
used. So also, when used as weed-killers, soluble 
compounds are used. 



200 


Arsenic Compounds — Artemisia 


The chief compounds of araenic used for kill¬ 
ing insects are white arsenic or arsenious acid 
and its salts the arsenites, and salts of araenic 
acid, which are called arsenates. White arsenic 
itself is slightly soluble in water, and cannot 
be used for application to the foliage of plants, 
as it ‘burns’ or ‘scorches’ the leaves. In 
other words, it poisons the leaves, as well as 
any injurious insects feeding on the leaves. Its 
compound with soda, sodium arsenite, is even 
more soluble. Both of these substances are 
used for making sheep dips and dressings to 
destroy the insect pests of animals. When 
white arsenic is boiled along with carbonate 
of soda, which is also known as soda ash, soda 
crystals, and washing soda, it forms arsenite of 
soda, and such a preparation forms an important 
constituent of many sheep dips. The class of 
dips known as poisonous dips consist of arsenite 
of soda, with or without white arsenic, mixed 
with other substances such as sul])lnn‘ and soap, 
and sometimes also with carbolic acid and other 
tar acids. Arsenic and sulphur dips are among 
the most generally used and effective of sheep 
dips. (See Siijcep ].)ips.) The chief arsenic 
compounds used as insecticides for application 
to plants are arsenites of copper and lime, aceto- 
arsenite of copper, and arsenate of lead. These 
are all insoluble compounds, whi(;h, when pure, 
do little or no damage to the foliage or the 
plants on which they are sprayed. Insecticides 
are of two kinds: (1) those which are consumed 
by insects with their food, and act as internal 
p)isona; and (2) those which act upon insects 
from the outside, and cause death by closing up 
them breathing apparatus, or by burning or 
irritating their skin, or in some other external 
manner. The arsenic eompounds mentioned are 
the insecticides by far the most extensively 
used as internal poisons. See Insecticides. 

Paris green, or aceto-araenite of copper, is the | 
most im]X)rtant member of this group. It is a 
compound of two copper .salts, copper met- 
ansenite and copper acetate, of the foi'iuula 
3 Cu(As02)2 . Cu((' 2H;,02)2' forms a brilliant- 
green heavy powder, and w'as at one time ex¬ 
tensively used as a pigment. It is also known 
by a number of other names such as emerald 
green, Schweinfurt green, and imperial gi’ccn. 
It was first introduced as a remedy for a cater¬ 
pillar which was doing great injury to the cotton 
crop in America about 1870, and soon after 
thoroughly established its reputation by the 
success with which it was used against the Colo¬ 
rado Beetle. Since then it has been applied to 
a great variety of plants in combating a great 
variety of insect pests, and has had a great effect 
in educating fruit-growers. Imp-growers, and 
others engaged in the cultivation of valuable 
crops, in the use of poisonous sprays to destroy 
their insect enemies. 

Pure Paris green should contain as follows:— 

Copper oxide (CuO) . 307 per cent. 

ArwiniouB anhydride (A 114 O 8 ) ... 57'8 „ 

Acetic anhydride (C2H3O2) ... 11'5 ,, 

It should contain no free arsenious anhydride, 
and should be quite insoluble in water. Com¬ 
mercial samples generally contain a slightly 1 


higher percentage of arsenic than shown above. 
They sometimes contain some free white arsenic 
or other soluble arsenic compound. Such samples 
should be avoided, as they aie apt to damage 
the foliage of plants. Paris green is used both 
wet and dry. When applied wet it is used at 
about the rate of 1 lb. to 100 to 200 gallons of 
water. For tender plants even weakei* pre¬ 
parations are used. It is common to mix about 
an equal weight of quicklime with the Paris 
green. This renders insoluble any soluble ar¬ 
senic which might be present. As Paris green 
is a heavy powdei* and readily sinks, the mix¬ 
ture should be kept stirred all the time the 
8pi*ay is being applied. It should be purchased 
in as fine a powder as pos.sible. 

When applied in the dry state Paris green is 
largely diluted with srwne neutral substance, 
such as flour, and dusted on the foliage prefei’- 
ably when it is wet with dew. From 20 to 50 
parts of flour are usually taken to 1 part of 
Paris green. Sonu'times slaked lime is used 
also. Care should be taken that the worker 
does not inhale the jxiisouous powder. 

London purple is a by-product obtained in 
the manufacture of certain aniline dyes. It is 
composed mainly of arsenite of lime. It is 
cheaper than Paris green, but is more apt to 
injure the foliage. As a rule, Paris green is to 
be preferred. Other preparations which are of 
a similar nature, and also contain arsenite of 
lime, are known by sucli names as Paris and 
English purple. Sometimes also arsenite of lime 
is made by boiling together quicklime and wdute 
ar.scnic, in the propoi tion of 2 lb. quicklime to 
1 lb. arsenic. ScheeJe’s green, copper hydrogen 
arsenite, C’uHAsO^, is also used to a small extent. 

Arsenate of lead is practically the only arsen¬ 
ate which is used as an insecticich*. It is pre¬ 
pared by dissolving in water and mixing ar¬ 
senate of soda and acetate of lead. Three parts 
of arsenate of soda are used to 7 parts of acetate 
of lead. The fine white precipitiite of arsenate 
of lead which is formed remains in suspension 
in water much more readily than Paris green. 
It is much diluted for application, and fre¬ 
quently some treacle or .syrup is added in order 
to make it adhere well to tlie leaves. Arsenate 
of lead is quite insoluble, and, when properly 
prepared, does not injure the foliage even of 
tenuer plants. 

Soluble arsenites and arsenates readily poison 
plants as well as animals. As mentioned already, 
they scorch the foliage of plants wlien sprayed 
upon it, even in very dilute solution. So also 
when applied to the I'oots of plants they kill 
them. They are therefore sometimes used in 
the manufacture of weed-killers. 

As poisonous sheep dips contain soluble ar¬ 
senic conq^unds, what is left over after sheep 
pe dipped should not be permitted to escape 
into watercourses, where it would poison fish 
and might poison cattle which drank the water 
farther down the stream. Neither should the 
remains of arsenical sheep dips be allowed to 
drain away to hedges and trees, or any valu¬ 
able plants, or they may poison them. [j. h.] 
Arfcennisift (Wormwood).—Artemisia is a 
genus of plants having a strong odour and a 
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bitter taste, belonging to the natural order 
Oonipositse, and to the same tribe as the com¬ 
mon Groundsel and Bagweed. The common 
name Wormwood refers to the medicinal use 
of the plant. Most of the species are adapted 
for life in dry arid regions; their leaves are 
much divided and grey with hoary hair. We 
find large arid tracts of the IJnitea States, and 
of Mexico, bearing species of wormwood so 
thick and interlaced that they are impene¬ 
trable to man or horse. In the Stepjjes of Tar¬ 
tary the same thing occurs on a most exten¬ 
sive scale. Common Wormwood or Absinthe 
{Artemisia Absinthium) is a native of our sandy 



shores, and is also cultivated in gardens. ThLs 
perennial herb has its leiives whitened all over 
with silvery hairs, and contains much of those 
bitter and volatile principles which, when in¬ 
corporated with alcoholic spirit, make the vile 
beverage called absinthe. Mugwort {Artemisia 
vulgaris) is a common weed on roadsides and 
waste, sandy land all over Britain. Unlike 
common wormwood, its leaves are bald and 
green on the upper surface. It contains the 
same active principles as the other species, and 
was formerly employed for imparting flavour 
to spirituous beverages. The shrub Southern¬ 
wood or Old Man {Artemisia Ahrotanwn) is a 
native of southern Europe, often cultivated in 
gardens for its fragrant aroma. Wormseed is 
sold by herbalists, and is composed of the 
flowerheads of various species of wormwood 
imported from the Levant. Various species of 
wormwood grow wild in Switzerland, and are 
used for imparting characteristic flavoura to 
dairy pi’oduce. 


Tarragon {Artemisia Draeunculw). —This 
species has bright-green undivided leaves and 
no bitter taste. It is cultivated in gardens, 
and the leaves and young shoots are used as 
ingredients in pickles, and sometimes infused 
in vinegar to make sauce for fish. [a. n. m‘a.] 

Arterial Drainafi^e.— By the system of 
arterial drainage the superfluous water of the 
land is carried away to the rivers, and by the 
rivers conveyed into the sea. From thence it 
returns to the land through vapour. Without 
a system of arterial drainage no large scheme 
of agricultural drainage can be efl'ected. This 
is evident if we consider that a point of dis¬ 
charge for the full amount of water must be 
obtained soniewliere, and it is equally possible 
to conceive that such may be impossible upon 
many estates. Some have, of course, streams, 
rivulets, or rivers, passing through, and some 
have access, by right or consent, to a water¬ 
course which will serve the purpose. Many, 
however, possess no such power of reaching 
a duct sufficient to relieve them of the drain¬ 
age water. 

A landowner may not pass his drainage water 
on to, or through, his neighbour’s land. He 
may, if the l)oundary ditch be his, drain into 
it and allow the water to squander itself where 
it will: but if the ditch be not his he possesses 
no such right. Hence the bar which faced 
landowners in the early days of drainage. 

For many centuries drainage has been con¬ 
sidered essential to agi’icoltural progress, but 
little was done in the draining of land, beyond 
individual effort, until the latter part of the 
18th century. Then, through the enterprise 
of some active and far-seeing spirits, the ne- 
ce.ssity for extensive operations dawned up>n 
the agricultural world. Systems were tried, 
and much discussion followed. Some were 
adopted with reasonable success, some failed; 
but presently a bill was passed through Parlia¬ 
ment authorizing the borrowing and expendi¬ 
ture of public money for the improvement of 
agricmltuial land by di*ainage. The work went 
on by leaps and bound.s, much public money 
was spent, and a laige aiea was drained, and 
the benefit resulting is known. 

At first the mere pissage of superfluous water 
from the land was considered sufficient, but it 
was soon discovered that many unforeseen bene¬ 
fits followed. It was found that drainage im¬ 
proved all land, whether wet or dry, by sepa¬ 
rating the particles of the soil, and by the 
admission of warm air. Harvests were earlier, 
the health of the districts improved, and even 
the climate and general atmospheric conditions 
became changed. It was found, too, that land 
could not be overdrained, except upon the score 
of economy. 

Since the commencement of scientific drain¬ 
age there has been no cessation, and the present 
satisfactory condition of agriculture is chiefly 
due to the fact that the arterial system is com¬ 
plete, or may be rendered so. The barrier set 
up by unwilling neighbours has been swept 
away by Act of Parliament, and the provisions 
of this Act will be presently considered. 

There should be borne in mind, in dealing 
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•with the subject of arterial drainage, that arti 
ficial watercourses, and not pipe drains, are tin 
matter in consideration. A drain, though s 
watercourse in fact, is essentially different, both 
in law and practice, from an artificial streaii 
—the one is the feeder of the other; and the 
watercourse—like a trunk railway—delivers 
the supply. Eivers and rivulets are the 
natural arteries, and if approachable by every 
landowner the drainage of agricultural land 
would be simple; but this is not the case, there¬ 
fore artificial watercourses became necessary. 

The system may be considered as twofold— 
(1) for direct discharge of superfluous drainage 
water, and (2) for the carrying out of drainage 
improvements upon low-lying, -water-logged 
lands abutting upon rivers, and upon estuarine 
levels. 

To overcome opposition and to enable every 
landowner to procure an outlet, an Act was 
passed in 1861 entitled ‘An Act to amend the 
Law relating to the Drainage of Land for Agri¬ 
cultural Purposes’, 24 & 25 Vic. c. 133. This 
Act is comprehensive, and gives powers to 
every landowner with regard to outlets. It 
not only removes obstacles, but confers upon 
Commissioners of Sewers and Draining Boards 
the power of developing, extending, and creat¬ 
ing works of drainage. In consequence there¬ 
of large areas of bog, moor, and low-lying 
levels have been rendered fruitful and profit¬ 
able under cultivation. 

The necessity foi* such legislation consisted in 
the fact that under the conditions implied by the 
Act individual effort would have been abortive, 
because no outlet for a large volume of water 
could be obtained. Part III of the Act, which 
gives powers to private owners to prewure out¬ 
falls, is that which confers the greatest benefits 
upon the majority of landowners, and which 
chiefly influences ordinary agricultural drainage. 

It is worth while to deal with this a little in 
detail. Section 72 authorizes any person inte¬ 
rested in land to make application to an adjoin¬ 
ing owner for leave to make drains or to im¬ 
prove existing drains through the lands of 
such owner. 

Section 73 sets forth the mode of making 
such application. It shall be in writing under 
the hand of the applicant, and shall be served 
on the owner and on the occupier. The notice 
shall state the nature of such drain or im¬ 
provements in drains, and be accompanied by 
a map, on which the length, width, and depth 
shall be delineated, and shall stJite the com¬ 
pensation which the applicant proposes to pay. 

Section 74 deals with the assent to such appli¬ 
cation and to the compensation required. Such 
assent shall be by deed under his hand and 
seal. 

Section 76 deals with dissent of adjoining 
owner. He shall be deemed to have dissented 
from the application made to him if he fail to 
express his assent within one month after the 
service of the notice of application on him. In 
the event of such dissent, two or more Justices 
in Petty Session shall decide the following ques¬ 
tions: (1) Whether the proposed drains or im¬ 
provements in drains will cause an injury to 


the adjoining owner or to the occupier; and (2) 
whether any injury that may be caused is, or 
is not, of a natui-e to admit of compensation in 
money. 

The result of such decision shall be as follows, 
that is to say (1) if no injury will be caused to 
the adjoining owner or occupier the applicant 
may proceed to make the proposed drains or 
improvement in drains; (2) if the decision be 
that injury will be caused, but that the injury 
is of a nature to admit of compensation in 
money, the Justices shall proceed to assess such 
compensation, and on the payment of it the 
applicant may proceed; (3) if injury will be 
wiused which will not admit of compensation in 
money the applicant shall not be entitled to 
proceed. 

Further sections confer upon the owner the 
right of entry upon the lands of the adjoining 
owner to clear and scour such drains as may 
have been opened, and confer the right of 
diveraion upon the adjoining owner, provided 
drains equally efficient are made. 

It is not necessiiry to deal more in detail with 
this impor tant Act. By it the power of obtain¬ 
ing an outfall is secured, unless by such an 
irreparable injury will be done, but this is 
hardly likely to occur in well - considered 
schemes of great impoi’tance. 

Arterial drainage usually involves works of 
considerable magnitude, which, to be efficient, 
should be undertaken by an engineer whose 
attention has been directed to hydiuulic plieno 
mena; but in cases where the simple altei’ation 
of a watercourse will meet the case, a diaining 
sui-veyor may be able to inrrlude such alteration 
in his common duties of field drainage. 

It is, of course, quite impossible to lay down 
any fixed rule in regard to depth and width, 
and ‘fall’, of such artificial watercourse. Such 
must depend upon the volume of water to be 
carried away, the descent, and consequent velo¬ 
city. Obstructions in the form of bends and 
the like will have to be calculated. The depth 
and width will follow naturally the result of 
such complicated calculations. See also art. 
Drainage. [c. e. c.J 

Artesian Wells, so called from the French 

C vince of Arttris, where they appear* to have 
n first used on an extensive scale, are per¬ 
pendicular borings into the ground through 
which water r ises to the surface of the soil, pro¬ 
ducing a constant flow or stream, the ultimate 
sources of supply being higher than the mouth 
of the boring, and the water being thus forced 
out by hydrostatic pressure. The conditions of 
the possibility of an artesian well are a water- 
bearrng stratum which forms a basin-like de¬ 
pression, impervious strata underlying and 
overlying it, and a plentiful rainfall at its 
outcrop. It may liappen also that a succession 
of pervious ana impervious rocks will yield 
water from boies sunk to different depths. 
Tlie rocks most likely to yield water are loose 
and coarse jointed sandstones, limestones, and 
chalk. 

If a boring is made to strata of this nature 
the water will flow out at the surface and con¬ 
stitute a true artesian well, provided always 
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that the outcrop of water - hearing strata is 
higher than the level of the well. The principal 
water-bearing formations in this country are 
the Permian, Bunter, Middle Lias, Coralline 
Oolite, Portland and Purbeck beds, Hastings 
Sands, Lower and Upper Greensands, and Chalk. 

The Thames valley at London is an area of 
which the geological structure is typical of that 
essential to success in the sinking of artesian 
wells. From the Ijondon Clay a boring might 
be made to pass successively through the follow¬ 
ing strata: Woolwich beds. Chalk, upper Green¬ 
sand, Gault, Lower Greensand, Weald Clay, 
Hastings Sand, and on to the Palaeozoic ridge 
beneath. The Lower Greensand beds are very 

g ermeable, and they are enclosed between two 
lyers of impermeable clay—the Gault and 
the Weald. The consequence is that when at 
Chatham or Rochester borings are carried 
down through the Chalk and Gault into the 
Greensand, water flows freely from the tube. 
At a less depth borings into the Chalk will 
yield the water which it derives from the hills 
c Hertfordshire and Essex to the north, and 
from the North Downs to the south of the 
valley. 

Artesian wells are now common in many 
countries, and have been sunk to a depth of 
over a mile. As the water from such depths 
has a considerably higher temperature than 
that at the surface, artesian wells have been 
made to supply warm water for heating manu¬ 
factories, greenhouses, hospitills, fishponds, &c. 
Although the theory is sufficiently simple, the 
actual construction of an artesian well may be 
attended with many difficulties and heavy ex¬ 
penditure. It is obvious also that, as the supply 
of water is necessarily limited, a quantity which 
might be sufficient for one well may become 
inadequate and gnidually fail, if the existence 
in the neighbourhood of public works results 
in the construction of several bores. In general, 
however, the supply is sufficiently copious for 
domestic uses, ana is sometimes so abundant as 
to be available for irrigation, to which purpose 
such wells have been made in the Sahara, Al¬ 
geria, United States, and Australia. See Aus¬ 
tralia, Agriculture of. [j. b.] 

Arthritis (inflammation of a joint).—Seveml 
kinds of arthritis are recognized in animals: that 
arising from external violence, blows, strains, 
or wounds (traumatic); inflammation of joint 
structures of rheumatoid type; and a pyjemic 
joint-ill, so fatal among the new born or very 
young. If there is no puncture, and the tissues 
are not seriously injured, the inflammation may 
be expected to subside by treatment with warm 
poultices or cold affusions, saline or other 
aperients, and rest, with perhaps the support 
which a thick sheet of cotton wool with a 
bandage over it may afford. The worst forms 
of arthritis follow on punctured wounds (see 
Open Joints). The rheumatic form is due to 
* some undefined noxious principle in the blood ’ 
(Axe), and in young animals is acute, and in old 
ones more frequently chronic. Early recogni¬ 
tion, an aloetic purge, and a course of iodide of 
potassium will often cut short an attack, and 
apparently effect a permanent cure. Pysemic 


arthritis is an infective disease due to a septic 
organism which enters the victim through a 
wound or abrasion, the most frequent gate 
being the open navel string, before it has 
undergone the natural drying process. This 
port of entry may be closed by dressing the 
umbilical cord with carbolic acid, or other anti¬ 
septic substances. [h. lJ 

Artichoke {C^nara Scolymusj L.; C. (Jar- 
dunculm var. sativa, Mor.).~-Tlie Artichoke, or 
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Globe Artichoke as it is sometimes called, to 
distinguish it from the Jerusalem Artichoice 
(see l^low), is a perennial plant belonging to 
the nat. ord. Compositae and resembling a very 
large thistle. It has not been met with in a 
wild state, and is supposed to be derived from 
the Cardoon {C. CardurmduSy L.), a plant which 
is indigenous in the Mediterranean region and 
in the Madeii'a and Canary Islands. The leaves, 
greenish-grey in colour, are divided in a pinnatifid 
manner, and from 2 to 4 ft. long, with somewhat 
spiny margins. 

The flowering stems grow from 4 to 5 ft. 
high, and terminate in large globular or conical 
flower heads, 3 to 6 in. in diameter, the floreta 
of which are tubular, and usually purple in 
colour, although white varieties are known. 
They flower during August and September, but 
the young flower heads are produced from July 
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into late autumn. The scale-like bracts of the 
involucre, which latter forms the outer cover¬ 
ing to the flower head, are green or purplish- 
green, and succulent. The thickened bases of 
these, together with the broad fleshy receptacle 
or swollen apex of the flowering stem within 
the head, are generally boiled and eaten with 
melted butter before the flower head is ex¬ 
panded. Sliced portions of the receptacle arc 
sometimes eaten as a salad with oil and vine¬ 
gar. [j. r.] 

The artichoke is easily cultivated, preferring 
a deep, well-manured soil, and is propagated 
either from seeds or suckers. The seeds are 
sown in March in a little warmth, as in the 
case of celery, and as soon as they arc large 
enough to be handled the seedlings are planted 
singly in 4-in. pots, and kept in a frame until 
May, when they are planted 18 in. apart in rows 
1 yd. apart. In the warmer parts of the country 
the seeds may be sown in April in shallow drills 
1 yd. apart, and the seedlings thinned to 18 in. 
apart in the lows, where they will produce good 
plants b)' August. Suckers, which are freely 


produced by old plants, are removed in April 
and planted in groups of three, 2 ft. from 
each other, in rows 4 ft. apart. They grow 
very freely, and the strongest of the suckers 
will in the autumn develop flower heads fit for 
use. If the heads are required for pickling 
they should bo gathered when about 2 in. in 
diameter. The flower stems must be removed 
in November and the ground forked over, after¬ 
wards covering it with a good layer of stable 
manure. In very cold weather, litter or bracken 
may be sprinkled over the plants to afford pro¬ 
tection. The plantation of ai’tichokes should be 
renewed every fourth oi* fifth yeai*. The flower 
heads proper are exceedingly handsome, resem¬ 
bling huge purple thistles. Groups of the arti¬ 
choke are therefore sometimes planted for eti’ect 
in parks and very large gardens. The best sorts 
are: Globe, Purple, Gros Chamus, and Perpetual, 
the last named being laigcly grown in the south 
of Fmnce. [w. w.l 

Artichoke, Jerusalem (Heliantku» tuber- 
osusj L.).—Strange to say, this plant is neither 
an artichoke nor does it come from Jerusalem. 



Jerusalem Artichoke {Uelianthus tuheros-uJ). l, Jerusalem White; 2, Veitch’s Improved Lonf? White. 


The name ‘artichoke^ was given to it by early 
writers, on account of the Caste of its tubers 
resembling that of the true Globe Artichoke 
flower heads. The term 'Jerusalem* is merely 
a corruption of the Italian girasole (Latin gyro 
— to turn; 8ole = with the sun), a name given 
to the sunflower, which is supposed to have a 
habit of turning its flower heads towards the 
sun, and following the apparent iiiovement of 
the latter from east to west. 

The Jerusalem Artichoke was first introduced 
into this country, in the early part of the 17th 
century^ from the north-eastern parts of North 
America, and has since then been grown chiefly 
as an esculent vegetable in gardens. On the 
Continent of Europe it is not only used for 
human food, but is cultivated as a farm crop, 
and utilized for the feeding of horses, cattle, 
sheep, and pigs. It possesses many qualities 
whicn recommend its more frequent cultivation 
in the British Islands as food for stock, espe¬ 
cially on the poorer types of soil, and in waste 


cornel’s of the farm whei’e little else could be 
profitably grown. 

Tlie plant belongs to the nat. ord. Compositoe, 
and to the sunflower genus, and in many points 
closely resembles some kinds of sunflower. It 
is a perennial, and bears thick underground 
I’hizomes or tubers, which vary considerably in 
form and size, being in certain sorts somewhat 
like an iri’egularly shaped roundish potato, in 
others much longer. These tubers bear several 
buds, and unlike the potato give off thin fibrous 
roots. The external colour of the tubers may be 
purple, yellow, or white. When placed in the 
ground the buds upon them ^ow, and produce 
coarse, hairy, erect stems, wnich come above¬ 
ground and ultimately reach a height of from 
6 to 8 ft. or more. The lower leaves are gener¬ 
ally opposite and cordate-lanceolate, the upper 
ones ovate and alternate. 

In the hottest parts of southern Europe the 
plants generally flower, the heads resembling 
small yellow sunflowers about the size of mari- 
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golds, in ■which ripe seed is sparingly produced. 
In the more northern parts of France and Ger¬ 
many. and in the British Islands, the Jeru¬ 
salem Artichoke rarely flowers except in very 
hot seasons, and then does not ripen seed. 

The plant is not fastidious in its soil require¬ 
ments, nor in its demands for light or shade. It 
grows well under trees, and flourishes on almost 
all classes of soil from dry sands to strong clays; 
on peat and on gravels it thrives also. The best 
results, however, are obtained on sandy loams 
with good drainage. On account of its want 
of seed formation it is propagated by planting 
tubers. 

The land should be cleaned and trenched, and 
a good dressing of farmyard manure added in 
the autumn, with about 3 cwt. of stinerphos- 
phate of lime on the lighter classes of soil, or 
5 cwt. of basic slag on heavier land. Wheie 
the land is sandy or gravelly, an application of 
3 cwt. of kainit is beneficial, especially where 
only a spaiing amount of farmyard manure is 
put on. For good results, manure should be 
given eveiy two or thiee years. In spring the 
tubers are planted usually in March, about 3 in. 
deep, in runs 2 ft to 2 ft. 6 in. apar t, and 20 in. 
asunder in the rows. In smne places on the 
Continent planting is carr ied on in Uctjber and 
November, especially on ground whicdi is fairly 
dry and well drained. Where the tubers are 
small it is best to plant two or thi’ee together, 
but one larger tuber, planted like a potato, gives 
the best returns; the stems from small tulrers 
being generally thin and spindly, and the yield 
small. The weight of tuoei's needed to plant 
an acre is from 12 to 15 cwt. 

It is necessary to keep dowm weeds by hoeing 
for- a time after the young shoots ai'e up; but 
later-, when tire stems and leaves are well de¬ 
veloped, they shade the gr<nind arrd stifle out 
undergi-owth of all kinds. The tubers may lx- 
(lug up in autumn and stored in the same ttrannei- 
a.s potatoe.s, or left in the ground during tire 
wirrter arrd dug up wlrerr needed in spring, tire 
latter being perhaps the better- plan. Altirough 
the tuher-H nray become fr-ozen, tlrey arc not 
darrraged in any way if they arc allowed to 
thaw in the gr-oiitrd—a fact rro doubt irt .murre 
way connected with the cell sap and the rrature 
of the stored food rrrateiials in it, which is re¬ 
ferred to later-. When once plarrted arrd pro¬ 
perly established on a piece of ground, no re- 
])latrting is ireedcd for irrany years, as the small 
tubers which r emain in the soil when the main 
cr-op is dug are sufficient to start the crop again. 
The fact that every small tuber or piece of 
tuber will grow makes it exceedingly difficult 
to eradicate the plant when (»n<-.e established. 
The crop should therefore only be grown on 
ground which would otherwise be wasted or 
nrirermrnerative. It is difficult to state what 
is the average yield of a crop of Jerusalem 
Artichokes, as it vai'ies so much with the treat¬ 
ment the crop receives, and the kind of soil 
on which it is growui, but generally speaking 
the yield is smaller than that of a cron of 
potatoes grown on similar ground. The tubers 
are excellent food for all kinds of stock, either 
raw or boiled. They contain about 80 per cent 


of water and about 2 per cent of albuminoids 
—about the same as in potatoes. Unlike the 
latter, the Jei-usalem Artichoke stores up little 
or no starch, the chief carbohydrates in the 
tubers being grape sugar and a peculiar soluble 
compound termed inulin^ whi<m is allied to 
rape sugar and starch. The soluble carbo- 
ydrates amount to about 15 or 16 per- cent. 

The young leaves and stems are sometimes cut 
and fed in a gr een state to cows and sheep, which 
thrive well on them; but when this practice is 
followed the yield of tubers is diminished con¬ 
siderably. Tliey contain 68 per cent of water, 
3J per cent of albuminoids, 17^ per cent of 
soluble carbohydrates, and about .5^ per cent 
of crude lihre. [j. P.] 

Artificial Butter. —At the instigation of 
Napoleon 111, Hippolyte M6ge-Mourv>s, wh(> 
was in 1870 employed on the imperial farm 
at Vincennes, carried out a series of experiments 
with a view to providing a substitute for butter 
which should not only be cheaper- but less liable 
to deterioration. His experiments were soim*- 
wbat interrupted by the Fi-aneo-Prussian wai-, 
but in 1873 the manufacture of oleornargai-ine, 
;is tlie product was tenned, was undertaken on 
a large scale. 

The original process is briefly this: animal 
fat (beef fat was originally used, though the 
patent granted does not specify this) is crushed, 
ground, or disintegrated to break up the cellular 
tissues, and slowly raised to a temperature of 
103" F.; 2 litres of gastric juice are added to 
100 kilogrammes of fat while being rendered, 
in order to dissolve the tissues. When all the 
fat is melted 1 per cent of common salt is stirred 
in to aid the separation 6i the organized tissues, 
and the stirring contimu^d for some tinm, after 
which the rendered fat is allowed to stancl until 
it attains perfect limpidity. The melted fat is 
drawn off and maintained at a temperature of 
about 86' to 98^^, until the stearine crystallizes 
out. The mixture of stearine and oleomargarine 
may be separated either by means of a centrif¬ 
ugal ma(-hine or by pressure^; the oleomargarine 
flows out as a liquid, which when cooled down 
solidifies to a fat having approximately the same 
consistency as butter fat. 

To transform the oleomargarine into a iiH)rr 
perfect butter, it is mixed with one-tenth of its 
weight of milk or cream at about 71", and the- 
muss is thoroughly agitated and rapidly cooled: 
it is then worked between rollers, whic-h causes 
it to become homogeneous, and to acquire the. 
consistency of natural butter. An addition of 
mammary tissue to the extent of one-fiftieth of 
the weight of the milk or cream, one-hundredth 
part of bicarbonate of soda, and some colouring 
matter may be mixed with the milk or cream 
before agitating. 

The modern process of the manufacture of 
artificial butter, though following broadly the 
lines laid down by Mtge-Mouri^s, in many 
respects departs from his original specification. 
The most noticeable points of difference are: 
the abandonment of the use of gastric juice, the 
rendering of the fat at higher temperatures, tht- 
use of vegetable oils and fats, the more perfect 
admixture of the fats and tlie milk, and the 
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ripening of the mixture of fat. and milk to 
imitate the flavour of natural butter. 

The processes used differ somewhat according 
to the raw materials used and the class of pro¬ 
duct desired; the oleo oil is prepared from the 
caul fat of freshly killed oxen, which is washed 
in tepid and then in cold water, and allowed to 
stand in a cold room till thoroughly solid; it is 
broken up into small pieces by machinery, and 
then raised to a temperature of 150° till the fat 
separates in a clear liquid form. It is next 
cooled slowly till the stearine has crystallized 
out, and the oleo oil separated in a hydraulic 
press; the exact temperature at which this takes 
lace depends on whether vegetable oils are to 
e used or not. 

Neutral lard is also used, which is made from 
selected leaf lard by a process similar to the 
above, except that often no stearine is extracted. 

Cocoanut oil is now Largely employed for the 
manufacture of artificial butter; for this pur¬ 
pose it is purified and freed from taste and 
smell by treatment with alcohol. 

Cotton-seed, earthnut, and sesame oils are 
refined by agitating while hot with a quantity 
of caustic soda solution necessary to remove the 
fatty acids; after settling, the oil is filtered. 
The oils are sometimes cooled to a low tempera¬ 
ture, and the ‘stearine’ which separates out 
removed by pressure; the stearine is used for 
the manufacture of artificial butter. 

To convert the fats into artificial butter a 
mixture having the melting-point and con¬ 
sistency of butter fat is made of neutral lard 
and one or more of such oils as oleo, cwoa- 
nut, cotton-seed, earthnut, and sesjime; it is 
then mixed with milk or separated milk by 
suitable machinery in such a way that the pro¬ 
duct resembles cream. The machines used for 
this purpose consist of pumps, to which the 
melted fat and the milk are simultaneously 
supplied in suitable proportions, and which 
force the mixture at nigh pressures through 
small openings; the effect or this is to break 
up the fat into small globules, and, the mixture 
being rapidly cooled, the fat remains in a con¬ 
dition similar to that in which butter fat exists 
in cream. An addition of buttermilk or of a 
‘starter’ is made, and the artificial cream is 
ripened and churned in the same manner as 
butter. 

For the preparation of the inferior kinds of 
artificial butter the raw materials are less care- 
fullv purified, and the mixture with milk is 
maae by churning the fat and the milk together 
and rapidly cooling without the ripening process. 

It is now thoroughly established that artifi¬ 
cial butter is perfectly wholesome, and digested 
neai-ly if not quite as easily as genuine butter. 
It is, however, much used for adulterating 
butter—a procedure which yields considerable 
pi’ofit. To suppress this, some special acts of 
Farliaraent have been passed: under the Mar¬ 
garine Act, 1888, artificial butter can only be 
sold under the name of margarine, and all 
packages must be conspicuously labelled; all 
margarine exposed for sale must also be labelled, 
and the paper in which it is wrapped must bear 
the word Margarine. Under the Sale of Food 


and Drugs Act, 1899, no margarine may be sold 
which contains more than 10 per cent of butter. 
A recent act provides for the inspection of mar¬ 
garine factories, and prevents margarine being 
sold under fancy names. 

In some countries it is obligatory to add a 
proportion of sesame oil to margarine, as this 
substance can be detected in very minute quan¬ 
tities, and the adulteration of butter with mar¬ 
garine thereby exposed. The adoption of this 
or some similar pi*ovision for earmarking mar¬ 
garine was recommended by a recent Depart¬ 
mental Committee, but has not been carried 
into effect. Margarine may not contain more 
than 16 per cent of water. See also articles 
Margarine, Margarine Acts, Sale of Food 
AND Drugs Acts, Blended Butter, [h. d. r.] 
Artificial Grasses.— This name is ap- 
lied to all the glasses which are sown to pro- 
uce hay and pasture. The name is sometimes 
extended so as to include not only grasses, but 
clovers and any other plants included in mix¬ 
tures. The grasses used for hay and pasture 
roductioii may be usefully grouped into three 
ivisions by the breadth of the leaf. 

Top grasses—leaf broadest. 

Bottom or sole grasses—leaf of medium breadth. 

Bristle-leaved grasses —leaf quite narrow and 
bristle-like. 

The top grasses are the largest and most pro¬ 
ductive grasses, with the deepest roots. The 
best are:— 

Tall Oat (non-bulbous)—for light land. 

Meadow Fescue. 

Tall Fescue. 

Foxteif 

Cocksfoot. 

Italian Bye Grass—of short duration. 

The bottom or sole grasses are of medium 
size, and have roots of less depth in the soil. 
The best are:— 

rcrennial Rye Grass -usually of short duration. 

Annual Rye Cirass—of one year’s duration—for 
laying down Timothy meadows. 

Crested Dogstail. 

The bristle - leaved grasses are the smallest 
grasses and have the shallowest roots. They 
should be used only on thin light land. Those 
most commonly sown are:— 

Hard Fescue. 

Sheep’s Fescue. 

The clovers are:— 

Red, also called Cow Grass. 

Alsike- for heavy land. 

White. 

Trefoil—for light land. 

Trefoil, though usually included among clovers, 
belongs in leality to the Medick genus, and its 
botanical name is Medicago Ivpulina. 
Miscellaneous plants are:— 

CompositsB—Chicory and Yarrow. 

Rosacese—Burnet. 

[a. N. m‘a.] 

Artiflolal Incubation. See Incubation. 



Artificial Manures 


207 


Artificial Manures. —This term is used 
in a popular sense to cover all the concentrated 
manures which have come into use during the 
last century. Strictly, it should include all 
manures which have been produced or prepared 
by art instead of by natuie, and therefoi’e even 
farmyard manure and lime, in the preparation 
of which art is exercised, are artificial manures. 
In ordinary use, however, the term means ‘light' 
manures like superphosphate, sulphate of am¬ 
monia, or muriate of potash, in contradistinction 
to the old traditional bulky manures like farm¬ 
yard manure and lime, which are sometimes 
called natural manures. As the term is used 
in a rough general sense, and not in a strict 
scientific one, it is difficult to say exactly what 
manures are included under it. A real guano, 
for instance, is more truly a natural manure 
than even farmyard manure, yet it is alw’^ays 
looked upon by farmers as an artificial manure. 
It is proposed, for purposes of convenience, to 
treat all the manures to which the term is com¬ 
monly applied, that is all manures except farm 
dung, composts, and the lime manures, as arti¬ 
ficial manures. Nearly all these substances have 
been introduced into use as fertilizers since the 
beginning of the 19th century. No doubt cer¬ 
tain substances, like bones, guano, w'oollen refuse, 
and some other waste materials, were used to a 
certain extent before that time; but it was only 
with the development of modern chemistry 
and plant physiology that a definite theory of 
manuring was formed, and that the modern 
artificial-manure industry, and the use of aiti- 
ficial manures on a large scale, became possible. 

Manures are applied in order to increase the 
fertility of the soil or its power of producing 
crops. A large number of difFei’ent chemical 
elements are taken up by plants from the soil 
through their roots. Tlie uses of manures are 
to keep up the store in the soil of necessary 
chemical substances which is constantly being 
diminished by the removal of crops and by 
drainage, and to improve the mechanical, chemi¬ 
cal, and biological condition of the soil. See 
Manures and Manuring. 

The value of ai'tificial manures depends poe¬ 
tically entirely upon three chemical elements— 
nitrogen, phosphorus, and potassium. Though 
there are a large number of other elements 
taken by plants from the soil, several of which, 
as sulphur, magnesium, and iron, are quite 
essential to the life of plants, for a variety of 
I’easons we have not to consider the supply of 
these in dealing with artificial manures, nor do 
we place any value upon them in estimating 
the values of manures. Sulphur and magnesium, 
for instance, are present in certain important 
artificial manures in large quantity, but they 
are not treated as of any importance from a 
manurial point of view. Sulphate of ammonia 
contains a larger percentage of sulphur than of 
nitrogen, but it is upon the nitrogen that the 
value of the manure is entirely based, and the 
sulphur is looked upon only as an accidental 
substance with whicti the nitrogen happens to 
be in combination. Again, kaiiiit contains a 
considei’able percentage of magnesium as well 
as of potassium, but though magnesium is a 


necessary constituent of plants, its presence in 
kainit along with potash is looked upon as a 
disadvantage rather than otherwise. (See Po¬ 
tash Manures; Kainit.) 

In addition to the presence of the essential 
elements it is necessary that artificial manures 
should contain these elements in forms of com¬ 
bination suitable for the use of plants. There 
are many compounds of nitrogen which are 
not suitable for use as manure. Some are use¬ 
less, others are poisonous. Sodium nitrate is 
a most valuable manure, but sodium cyanide, 
though it contains a larger percentage of nitro¬ 
gen tlian sodium nitrate, is a poison. Similarly, 
many compounds of phosphorus aie worthless 
or injurious, and only a limited number of phos¬ 
phates are really valuable as manures. Again, 
the value of artificial manures depends largely 
on the ‘ availability ’ of their essential constitu¬ 
ents. Manures are said to be of high availa¬ 
bility wdien they act readily and rapidly on 
crops, or in other words when they are readily 
ana rapidly taken up by the roots of plants. 
The availability of manures depends, first, on 
their solubility. A soluble manure is more 
available than an insoluble one. Second, it 
depends, in the case of manures not readily 
soluble in water, on theii' fineness of division. 
If finely divided they expose a larger surface 
to weathering and bacterial actions, which break 
them up ana render them available to plants. 
Third, in the case of organic manures, which 
have to undergo decay and mineralization be¬ 
fore they become available to plants, the avail¬ 
ability depends on the readiness with which 
they undergo decay. Anything which retards 
decay lowers the availability. 

Artificial manuies are commonly classified, 
according as they contain one or other of the 
three important manurial elements, into Ni¬ 
trogenous manures, Phosphatic manures, and 
PotJissic manures. Many of the well-known 
artificial manures, however, contain more than 
one important constituent, and some of them 
contain all three. 

Nitrogenous Manures. —These are sub¬ 
divided into three important classes: 

1. Nitrates .—Nitrate of soda, nitrate of potash, 
and nitrate of lime. 

2. A7n7nonia compouTids. — Sulphate of am¬ 
monia is practically the only one in use. 

3. Oi'ganic coDipounds of iiiti'ogen .—Dried 
blood, dried flesh, shoddy aiid other wool waste, 
hair, feathers, skin, and leather refuse. 

Of a somewhat different nature is the artifi¬ 
cially manufactured calcium cyananiide, which 
also falls into this class. 

In addition to these, which are valued only 
for their nitrogen, there are a number of others 
which contain other constituents of value. These 
ai*e guanos, which contain both phosphates and 
potash in addition to nitrogen ; bone meal, bone 
dust, bone flour, dissolved bones, and fish 
manures, which, along with nitrogen, contain 
phosphates. See Nitrogenous Manures. 

Phosphatic Manures.— These are divided 
into: 

1. Soluble phosphates .—That is, manures which 
contain a large part of their phosphate in the 
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water-soluble form of mono-calcium phosphate. 
The chief of these are superphosphate and dis¬ 
solved bones. Dissolved oones contain a little 
nitrogen in addition to the phosphate. 

2. Vitric'8oluhle phoaphcUea, a large proportion 
of the phosphate of which is soluble in dilute 
citric acid. The chief of these is basic slag. 
Of lesser importance are precipitated phosphate 
and the so-called ‘ basic superphosphate \ 

3. Jmoluhle phosphates. —Mineral phosphates, 
such as Algerian phosphate, Florida phosphate, 
Carolina phosphate, and Belgian phosphate, to¬ 
gether with Done ash and bone black. The 
other bone manures, bone meal, bone dust, and 
bone flour, which contain a little nitrogen, are 
also included in this class. 

Some of these manures are, however, soluble 
to a considerable extent in citric acid, and if 
finely ground may be as available as manures 
included under 2. Thus bone flour is, gener¬ 
ally speaking, as valuable and available a phos- 
phatic manure as basic slag. See Phosphatic 
Manures. 

The phosphates of fish manures also fall under 
3, but the phosphates of high-class guanos fall 
under all three classes, 1, 2, and 3, since they 
are partly soluble in water, partly citric-soluble, 
and partly insoluble. 

PoTASsic Manures. —These are all soluble in 
water. The principal are; kainit, muriate of 
potash, and siilphate of potash. With muriate of 
otash may be classed the largely used manures 
nown as potash salts or potash-manure salts. 
These are really impure or low-grade muriates 
of potash, and have been somewhat unfortu¬ 
nately named. Along with sulphate of potash 
may be included sulphate of potash-magnesia. 
Nitrate of potash is a niti'ogenoiis as well as 
a potassic manure. Certain guanos and fish 
manures also contain some potash, and in some 
parts of the world wood ashes, seaweed ashes 
or kelp, and other plant ashes are or have been 
used as potash manures. See Potash Manures. 

History of Artificial Manures. — The 
artificial-manure industry may be said to have 
originated in the second quartei* of the 19th 
centuiy, and has now reached enormous pro¬ 
portions. Befoie that period bones had been 
used to a limited extent, and their use as well 
as that of woollen waste and some other sub¬ 
stances was probably known to the civilized 
ancients. Guano also was known as a manure 
to the compaiatively civilized Peruvians, before 
the appeaiance of Europeans in South America. 
In tlie early years of the 19th century a con¬ 
siderable industry began to spring up in bones 
for use as manure, and attempts were made 
to improve the condition of the bones by boil¬ 
ing and chopping them. About 1825, steam 
engines were erected for grinding bones, and 
a liner bone meal than had been hitherto used 
was introduced. (A. Smetham, Jour. Socy. 
Chem. Ind. xvii, 980.) 

It was about 1840, however, that the founda¬ 
tions of the great modern fertilizer industry 
were really laid, for about that date several of 
the most important branches of the industry 
began to be developed. It was about this pei iod 
that a great revival of interest in the applica¬ 


tions of chemistry to agriculture took place, 
due largely to the influence of the great Ger¬ 
man chemist von Liebig, and to the work of the 
great French agricultural chemist Boussingault, 
Extraordinary expectations were raised as to 
what chemistry was going to do for agriculture, 
and while general popular interest soon died 
down, and the practical man soon became im¬ 
patient and disappointed when his extravagant 
hopes were not at once fulfilled, much solid 
result remained. Not the least valuable of the 
practical results was that a rational chemical 
theory of manuring w^as developed and experi¬ 
mentally tested, and a demand created for 
manures which was at the same time supplied 
by the discovery of a number of the most 
important artificial manures. 

One of the most important of the artificial- 
manure industries is the manufacture of dis¬ 
solved phosphates. To Liebig belongs the credit 
of first suggesting that phosphates might be 
made more active and valuable by rendering 
them soluble in water by treatment with sul¬ 
phuric acid. This suggestion was taken up by 
Mr. Thomas Proctor, a glue and bone-manure 
manufacturer, who in 1837-8 experimented with 
manures made from bone black and acid, and in 
1839 made dissolved bones. He started in this 

ear the sale of a manure composed of dissolved 

one and potash salt under the name of German 
compost. In] 840 Mr. Lawes, aftei'wards Sir John 
Lawes, whose famous agricultural experiments 
at Rothamsted are so well known, commenced to 
manufacture dissolved phosphate from bone ash, 
and soon after he apjiears to have made super¬ 
phosphate by treating ground cojprolites with 
acid. This laid the foundations of a great new 
industry, which has since developed to enor¬ 
mous proportions. At first the impure phos¬ 
phatic nodules known as coprolites, which are 
found in various i)arts of England (see Coriio- 
LiTEs), were used, but with the growth of tln^ 
industry other phosphates were imported from 
abroad, and now all oui* mineral phosphates 
are obtained fiom foreign deposits which yield 
material of higher quality than coprolites. In 
1906, 442,970 tons of phosphatic rock weie im¬ 
ported into the British Isles, chiefly from the 
United States and Algiers, and the world’s con¬ 
sumption of phosphatic rock is measured by 
millions of tons per annum. The output of the 
beds of the United States alone is over 1^ mil¬ 
lion tons [)er annum. Nevertheless during the 
past few years the price of raw mineral phos¬ 
phate has constantly been going up, because the 
pioduction is unable to keep pice with the 
consumption. See Phosphates and Super¬ 
phosphates. 

Anothei* great manuie industry which had 
its origin about 1840 was the guano industry. 
As has already been stated, the use of guano 
as manure appears to have been known to 
the natives or South America long before it 
was brought to Euiope. The famous traveller 
von Humboldt studied it, and brought some to 
Europe in 1804. It was about 1839 that the im- 
poit of Peruvian guano began on a commercial 
scale. It rapidly grew, and in the ’fifties, 
hundreds of thousands of tons were impoi tea 
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annually. This continued till about 1870, when 
the supplies in the great Peruvian deposits 
began to run short, and the production gradu¬ 
ally diminished. The principal deposits are now 
completely worked out, and there is no guano 
left of the quality of the old Peruvian guano. 
The total import now is only a small fraction of 
what it was in the height of the industry, and 
is almost entirely composed of inferior guanos 
not conmarable in quality with the older pro¬ 
duct. The interest of guano is now mainly 
historical. 

No manure ever played so important a part in 
educating farmers to use concentrated manures 
as did guano. Even in these days of agricul¬ 
tural education, farmers do not accept new ideas 
quickly, and do not attend much to what is 
written for them or told to them by scientista 
In the middle of last century it was still more 
dilficult to reach the ear of agriculture. The 
farmers of that generation knew practically no 
manures but dung, lime, and, to a small extent, 
bones. To them Peruvian guano came as a reve¬ 
lation. No amount of teacliirig, experimenting, 
and writing on the properties and uses of arti¬ 
ficial manures (;ould ever have opened their eyes 
to the possibilities of such concentrated ferti¬ 
lizers as the mere introduction of guano did. 
There probably is no manure now on the mar¬ 
ket of equal merit as an all-round fertilizer U) 
Chinchas guano. It would be almost impossible 
now to make a manure ecpially rich in available 
nitrogen, phosphates, and potfish except at a pro¬ 
hibitive price. In the guano, too, the nitrogen 
and phosphates were in almost ideal fonms of 
combination. Immediately available nitrate, 
neai ly as quickly available ammonia compounds, 
and more slowly available organic nitrogen were 
all present in the same substance. The phos- 
)hates similarly were (»f various degrees of solu- 
)ility and availability. Finally, the manui-e had 
a fine rich smell, which even yet so many fjir- 
mers demand in a manure, and which is so much 
more satisfying to them than odourless sub¬ 
stances like nitrate of soda or sulphate of am¬ 
monia. It was the ideal concentrated manure, 
and it (;ame to a generation unaccustomed alto¬ 
gether to any concentrated manure, and knowing 
only slow-acting manures like dung and bones. 
It is no wonder that it produced an effect on 
the agricultural mind sucdi as no other manure 
ever produced. The stories of it were at first 
hardly credited; then someone obtained a 
sample, and the results were talked about at 
markets and wherever farmers met, and scum 
everyone was trying it. So in a very few years 
the demand grew from nothing to hundreds of 
thousands of tons, and a new branch of com¬ 
merce arose. 

The nitrate-of-soda industry originated about 
1830. At first, however, it grew slowly. The 
whole of our supplies are drawn from the same 
lainless district in South America as yielded the 
Peruvian guano, but, whereas the guano was 
derived from islands off the coast, nitrate is 
obtained from a plateau lying some distance 
inland. During the live years, 1840-4, the 
average export of nitrate from South America 
was 14,640 tons per annum. The amount con- 
VOL. I. 


tinned to grow steadily till about 1870. Since 
then it has increased wdth great rapidity. The 
following table shows the exports from Chile 
from 1830 to 1906:— 


1830 

800 tons 

1840 

10,100 „ 

18.50 

22,800 „ 

1860 

52,200 „ 

1870 

136,287 „ 

1880 

22.5,5.59 „ 

1800 

1,0.50,119 „ 

1900 

1,43.5,4(X) „ 

urn 

1,707,47.5 „ 


The great expansion in the nitrate industry 
after the ’seventies was partly due to the run¬ 
ning out of the supplies of guano, but this was 
not the main cause. It is important to note that 
the British consumption of nitrate has practi¬ 
cally stood still since 1870, and the increased con¬ 
sumption is entirely due to the demand fioni 
other countries. Up to the later ’seventies the 
United Kingdom was the great market for ni¬ 
trate as for all other artificial manures; since 
then, though the British consumption has not 
decreased, it has gradually receded into a (piito 
secondary position. (Germany and the United 
States are now the greatest consumers of nitrate, 
and even so small a country as Belgium is a 
larger consumer than the United Kingdom. 
Dining the past geneiution foreign countries 
have leai ned to use artificial manures on a large 
scale. Though it was later before a knowledge 
of the use of such manures became general 
among them, their excellent systems of agri- 
cultuial education and research soon spread the 
necessary information, and the practical value 
of their system is well illustrated in the rapidity 
with which the use of nitrate of soda and other 
fertilizers spread in these countries. Another 
cause which led to the greatly increased use of 
artificial manures, and in particular (»f nitrate 
of soda, was the development of the sugar-beet 
industry, which has now reached sudi great 
proportions in Germany and other Continental 
counti*ie.s. Great quantities of nitrogenous 
manure, and in particular of nitrate, are used 
in the cultivation of this crop. 

The great rival to nitrate of soda is sulphate 
of ammonia. The use of ammonium salts as 
fertilizers began about the same time as that 
of nitrate of soda. At first both the chloride 
and the sulphate were used, but the cheaper 
sulphate soon established its supremacy. 

Sulphate of ammonia is produced as a by¬ 
product by industries which destructively distil 
coal or shale. It was at first obtained from the 
ammoniacal liiiuoi* of gas works, but later*, ir’on 
works, shale works, coke-oven works, and pro¬ 
ducer-gas and carbonizing works all became pro¬ 
ducers of this valuable fer tilizer. As in the 
case of nitrate of soda, the production of sul¬ 
phate of ammonia has increased with great 
rapidity during the past thirty years. Previ¬ 
ous to that time the United Kingdom was the 
great producer and consumer. Now though the 
United Kingdom remains the greatest producer, 
Germany is not far behind, ana is a much larger 
consumer. By far the larger part of the sulphate 
of ammonia produced in the United Kingdom 
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is now exported principally for agricultural use 
abroad. 

The following table shows the increase in the 
production of sulphate of ammonia in the United 
kingdom since 1872:— 

1872 42,000 tons 

1882 72,000 „ 

1892 1.57,000 „ 

1902 220,000 „ 

1900 289,000 „ 

In 1906 the production in the United Kingdom 
was made up as follows:— 



Tons. 

Gas works . 

. 157,160 

Iron works . 

. 21,284 

Shale works . 

. 48,.534 

Coke-oven works . 

. 43,677 

Producer-gas and carbonizing works . 

. 18,736 

Total 

. 289,391 


It is estimated that the whole world’s produc¬ 
tion in 1906 was a little over 700,000 tons. In 
the United Kingdom the estimated consumption 
for all purp(»ses has during recent years averaged 
about 70,0(X) tons per annum. Though the chief 
use both of nitrate of soda and of sulphate of 
ammonia is for agricultural purposes, this is by 
no means the only use. Very large quantities 
of nitrate of soda are used in the manufacture 
of explosives and for other chemical industriea 
During the South African War the British con¬ 
sumption of nitrate increased considerably on 
account of the increased demand for the manu¬ 
facture of explosives. There is a considerable 
demand for sulphate of ammonia also, for pur¬ 
poses other than use as manure. 

Potash manures were comparatively little used 
till recent years, and even yet are not used to 
the same extent as nitrogenous and phosphatic 
manures. In the early (mys of the use of arti¬ 
ficial manures the relative importance of the 
different classes of materials was not clearly 
recognized. It was at first supposed that it 
was necessary to return to the soil all the con¬ 
stituents of the ash of plants, and therefore 
soda and magnesia as well as potash were in¬ 
cluded in complete manures. It was only 
gradually recognized that potash holds a posi¬ 
tion of importance quite different from that of 
soda nr magnesia, and has to be given a place 
only second to that occupied by nitrogen and 
phosphate. Again, the full recognition of the 
place of potasli was delayed, and is even at the 
present to some extent obscured by the fact 
that on certain soils potash manures are little, 
if at all, required. Some soils naturally contain 
such stores of potash in forms sufficiently avail¬ 
able to supply the needs of plants, that jxitash 
manures are practically without effect on them. 
These are generally neavy soils, soils which 
contain a considerable proportion of clay. On 
the other hand, most light soils are deficient in 
potash, and respond well to the action of potash 
manures. Even among heavy soils many con¬ 
tain their potash in such unavailable forms 
that dressings of potash manures are often 
beneficial. 

Another reason why the use of potash manures 
did not become established in the early days of 


artificial manuring, as the use of nitrogenous 
and phosphatic manures did, was that no large 
source of supply of such manures was known. 
Nitrate of soda, sulphate of ammonia, bones, and 
mineral phosphates, could all be obtained in 
sufficient Quantity to meet the requirements of 
the times, out the known sources of potash salts 
were very limited, and potash salts were so dear 
as to render their general use impracticable. 
Peruvian guano contained a little potash, but 
the amount was small in comparison with the 
nitrogen and phospliate in the guano. There 
were, indeed, some small supplies of nitrate of 
potash available. This substance is a most 
valuable manure, as it is both a nitrogenous and 
a potassic manure, but the supplies of it were 
very limited, and were nearly all wanted for 
the manufacture of explosives. In some places, 
wood ashes were used. These, however, do not 
contain a large percentage of potash, and the 
supply of them in the British Ides, at any late, 
is so small as to be negligible. The ash of sea¬ 
weeds, known as kelp, was also used to supplv 
potash salts, and a small amount of potasli 
manure is derived from this source up to the 
present day. The potash manures derived from 
kelp were too limited in quantity and too ex¬ 
pensive to come into general use. It was not, 
therefore, till the great natural supplies of pot¬ 
ash salts in the mines at Stassfurt-Leopoldshall, 
in Germany, were discovered, that it was possible 
for potash manuring to become general. 

These mines have been worked for common 
salt since about 1840, but it was not till after 
1860 that the value of the potash salt, which is 
found overlying the main deposit of rock salt, 
was recognized. Great salt deposits are found 
at various depths, underlying a large portion 
of the central European plain. These aeposits 
have been formed, like our own deposits in 
Cheshire, from sea water. But it is only in 
a limited district in the neighbourhood of 
Stassfurt, in Prussia, and the closely adjoining 
Leopoldshall, in the duchy of Anhalt, that de¬ 
posits of potash salts mixed with salts of mag¬ 
nesia, soda, and lime are found overlying the 
rock salt. (See Potash Manures.) These de¬ 
posits were first worked for potash about 1862, 
and since then the industry has constantly 
grown. In recent yeai*8 the growth has been 
very rapid. 

Two kinds of manure are turned out by the 
potash mines, crude unmanufactured salts like 
Kainit, and concentrated manufactured salts 
like muriate of potash. The consumption of 
both of these is rapidly increasing. 

The following table shows the world’s con¬ 
sumption of kainit and muriate of potash:— 


1870 

1880 

1890 

1900 

1906 


Kainit. 
20,801 tons 
139,491 „ 

401,871 „ 
1,189,394 „ 
2,639,732 „ 


Muriate 
of Fotaah. 

— tons 
96,832 „ 
13-1,760 „ 
206,471 „ 
269,163 „ 


Potash salts are used to a large extent for other 
than agricultural purposes. It is estimated 
that for agricultural purposes and for other in¬ 
dustrial purposes the total world’s consumption 
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of potash in all the various potash salts may be 
given as follows:— 



Agricultural 

Industrial 


purposes. 

purposes. 

1880 

29,127 tons 

39,453 tons 

1890 

71,679 

50,623 „ 

1900 

255,722 „ 

70,257 „ 

1906 

452,804 „ 

77,166 „ 


It will be noticed how very much more rapidly 
the consumption of potash for agricultural pur¬ 
poses is increasing than its consumption for 
other purposes. 

The latest of the great artificial manures to 
come into use is basic slag. This manure is 
also known as Thomas Slag, Thomas Phosphate 
Powder, Albert’s Slag, llasic Cinder, and by 
other names. It is a by-product obtained in the 
manufacture of steel from phosphoretic ores by 
the basic or Thomas-Gilchrist process. At first 
it was a waste product, but it came into use as 
a manure when it was recognized that the phos¬ 
phate which it contains is mainly a basic phos¬ 
phate of lime, which is more soluble than the 
phosphate in bones and mineral phosphates. It 
IS therefore only necessary to giind the slag 
finely in order to render the phosphate avail¬ 
able to plants. See Basic Slag. 

As the discovery of the basic process rendered 
it possible to use for steel manufacture great 
quantities of iron ore which had before been 
useless for that purpose, the manufacture of 
steel by the basic process has increased very 
rapidly, especially in Germany, and the amount 
of slag produced has also increased very rapidly. 
Though this manufacture was originally a British 
one, it is chiefly Germany which has been bene¬ 
fited by it. It was in Germany that the value 
of basic slag as a fertilizer was first recognized, 
and that country is now not only the chief pro¬ 
ducer, but also the chief consumer of basic ^ag. 

Basic slag was first introduced as a manure 
about 1885. Its use has increased so rapidly 
that it is now, after superphosphate, the chief 
phosphatic manure. The following table shows 
the increase in the estimated production of j 
basic slag in the whole world since 1885:— I 


1885 

. 150,000 tons 

1890 

, 420,000 „ 

1895 

8.50,000 „ 

1900 

1,760,000 

1906 

2,383,000 „ 


In 1906, while the production of basic slag 
amounted to 2,383,000 tons, the consumption 
amounted to 2,412,000 tons. The following 
table shows the estimated amount of slag^ro- 
duced by various countries in 1906. (ttese 
figures have been supplied by The Chemical 
Works, late H. & E. Albert, London, E.C.) 

Germany ... 1,.510,000 tons 

United Kingdom 300,000 

France ... 235,000 

Belgium ... 2.50,000 

Austria Hungary 65,000 

Kussia ... 18,000 

United States 5,000 

It is estimated that, in 1906, 1,300,000 tons of 
slag were used in Germany, and 167,000 tons in 
the United Kingdom. 


Basic slag diflers very widely from super¬ 
phosphate in its properties and use. Wnile 
superphosphate is an acid manure and tends 
to neutralize and use up the available lime of 
the soil, basic slag is an alkaline manure and 
adds a little available lime to the soil. No 
doubt the presence of this lime adds to the 
value of basic slag. (See Basic Slag.) While 
it is customary to base the value of artificial 
manures on the nitrogen phosphate and potash 
which they contain, and to take note only of 
these constituents in estimating their values, 
it is to be remembered that other constituents 
have some value, at any rate in modifying or 
conditioning the action of the main constituent. 
Thus, to take another example, the presence of 
common salt and of magnesia compounds along 
with the potash salt in kainit considerably modi¬ 
fies the action and value of the potash in that 
manure as compared with sulphate or muriate 
of potash. See Potash Manures. 

The substances of which some account has 
already been given, bones, guano, mineral phos¬ 
phates, and the superphosphate derived from 
them, nitrate of soda, sulphate of ammonia, 
potash salts, and basic slag, are the artificial 
luanures of primary importance. The others 
are obtained in much smaller quantities, and 
though many of them are of great importance, 
especially in certain districts, they are not of the 
same world-wide use and significance. As has 
been shown, the demand for artificial manures 
is constantly and rapidly increasing, and it is 
probable that other materials will in time come 
into extensive use. In the case of nitrogenous 
manures in particular, great efforts are at pre¬ 
sent being made to widen the sources of supply. 
New waste materials, such as by-products of 
various industries, are constantly being brought 
into use. Of these we have an example in fish 
manure or fish guano. Fish refuse has been 
used from time immemorial in the raw state as 
manure, especially in the neighbourhood of fish¬ 
ing villages. But in recent times the fishing 
industry, like other industries, has tended to 
become concentrated in a few comparatively 
large centres. In these, immense quantities of 
fish refuse are obtained, which it would be diffi¬ 
cult or impossible to use in the crude state. It 
is these waste materials which are dried and 
ground into a valuable nitrogenous and phos¬ 
phatic manure known as &h powder, fish 
manure, fish guano, &c. Large quantities of 
this are now produced, and it mrms a valuable 
manure, but as the supplies of it, though large, 
are local and limited, it does not form a manure 
of the same primary importance as superphos¬ 
phate or basic slag. 

The great store of nitrogen in nature is in 
the atmosphere, where it exists in the free 
state chemically. All the nitrogen in combined 
form in the earth’s crust must have been 
originally derived from the atmosphere, and 
the investigations of the natural processes by 
which free nitrogen has been brou^t into com¬ 
bined forms form one of the most interesting 
chapters in the history of agricultural science. 
In recent years several attempts have been 
made to use these natural agencies, chiefly 
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bacteria, to bring nitrogen into combined forms 
in the soil, available for use by plants. In fact, 
attempts have been made to manure the soil 
with nitrogen through the help of bacteria. 
The consideration of this kind of manuring 
belongs to a different branch of the subject. 
(See Inoculation of Soils.) But it is proper 
to mention here the attempts which are being 
made to form nitrogenous manures by causing 
the nitrogen of the air to combine with other 
substances. There are two such manures at 
present attracting attention. These are nitrate 
of lime, and calcium cyanamide, which is also 
known as lime nitrogen. Both of these are 
manufactured by employing electric power to 
bring the nitrogen into combination. A cheap 
supply of electricity is therefore a necessity of 
their successful manufacture. It is probable, 
therefore, that their production will take place 
where there is plenty of water power which can 
be turned to account to produce electric power. 
These substances appear to be comparable to 
nitrate of soda and sulphate of ammonia in 
manorial value, and as the machinery for their 
production is jierfected they may become in the 
near future very important nitrogenous manures. 

A great deal of the manure used by farmers 
is in the form of mixtures made up for special 
crops. These turnip manures, giain manures, 
potato manures, &c., are more or less valuable 
mixtures of nitrogenous, phosphatic, and potassic 
manures. They contain such substances as 
superphosphate, bone meal and bone flour, sul- 

hatc of ammonia, fish manure, dried blood, 

esh manures, and other waste substances, with 
or without potash salts. These are mixed to¬ 
gether in proiiortions which the manufacturer 
thinks will be likely to suit the requirements 
of the crop to which the manure is to be applied. 
These manures therefore are merely convenient 
forms in which the simple manures already dealt 
with are retailed to the fanner. Generally 
speaking, the farmer who understands some¬ 
thing of the properties and uses of artificial 
manures can manure his crops more economically 
and better by purchasing the simple manures 
and mixing them to the requirements of the 
particular crop and soil to which he intended 
to apply them. 

The great expansion which has taken place in 
the artificial-manure consumption of the world 
during the past thirty years has been referred 
to more than once already. Till recently wes¬ 
tern Europe was the only market for artificial 
manures, and in western Europe the United 
Kingdom was the greatest consumer. A great 
change is now taking place. The chief countries 
of western Europe nave already overtaken 
Britain as consumers of manures, and Germany 
now occupies the first place. But the United 
States have also become great consumers of 
fertilizers, and India, Japan, Australia, and 
other parts of the world are rapidly becoming 
important factors. The probability is that the 
demand in such countries as the United States 
will continue to grow at a rapid rate. In pro¬ 
portion to the area of cultivated land, the amount 
of artificial manure used in the States is still 
very small. Similarly in many other parts of 


the world the industry is as yet only in its in¬ 
fancy. Therefore either the output of all the 
chief manures will have to be greatly increased 
or prices will rise. It is obvious that the pro¬ 
duction of certain important manures cannot be 
increased indefinitely. The total supply of bones 
and of fish manure, and even of slag, which can 
be put upon the market in any year is limited 
by the number of animals killed, of fish caught, 
or by the amount of basic steel manufactuied, 
and cannot be increased to meet an increasing 
demand. On the other hand, the supplies of 
mineral phosphates or of potash salts can be in¬ 
creased by opening new mines or increasing the 
output of old ones. But even with these the 
demand may increase so rapidly that the .supply 
may not be able, for a time at any r ate, to keep 
ace with it. The price then goes up. This 
as recently been the case with mineral phos¬ 
phates. 

In the Britisli Isles the consumption of arti¬ 
ficial manures, except in the csise of potash salts, 
has not been increasing to any great extent 
during the past generation. Cei-tiiin other coun¬ 
tries, such as Germany and Belgium, now use 
considerably more manure per acre of cultivated 
land. The total artificial manure of all kinds 
used in the United Kingdom does not amount 
to more than i cwt. per acre of cultivated land 
per annum, l^robably this could be increased 
to a considerable extent with advantage. Pro¬ 
bably also, with increasing knowledge of the 
properties and use of artificial manures, con¬ 
siderably greater advantage will be ol.)tained 
from what is used. Much artificial manure at 
present is not used to the greatest advantage, 
and some of it is actually wasted through want 
of sufficient knowledge. 

In considering the use of artificial manure in 
the United Kingdom the great consumption of 
imported feedingstuffs should not be forgotten. 
The importation of feedingstuffs is equivalent 
to the importation of manure. Each ton of 
linseed cake, for instance, contains a considerable 
amount of nitrogen, phosphate, and potash, and 
most of this should be recovered in the drop¬ 
pings of the animals to which it is fed. It is 
estimated that this country imports in the form 
of cattle foods thi*ee times as much nitrogen 
and many times as much potash as it imports 
in the form of manure. In cases where many 
cattle are fed and much purchased food is used, 
it should be possible to do with little or no 
artificial manure. Probably in such cases, where 
the dung is properly made, the only artificial 
manure required to keep the farm in good con¬ 
dition is some available phosphate. [.t. h.] 

See also articles under the specific names of 
each of the manures mentioned- 

Arum maculatum (the Cuckoo Pint or 
Point, Lords and Ladies, Wake Eobin) is a 
tuberous perennial plant, the typical represen¬ 
tative of the Arum family of Monocotyledons. 
The tuber is a single roundish corm or short 
underground rhizome, which when ripe is filled 
with starchy matter, and from which rise up 
in April a lew long-stalked dark-green arrow- 
headed leaves, whicli are sometimes green, but 
more usually spotted with bladL. These leaves 
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surround a flower-bearing stem or scape, on the 
summit of which grows a long green sheath, or 
spathe, enclosing a spike of flowers with a fleshy 
axis, technically called spadix. The axis of the 
spadix consists of a slender club-shaped body, 
which becomes conspicuous when the smthe 
opens in the month of May; it has a dull sur¬ 
face, a soft fleshy texture, and is either yellow 
or purple. The flowers are of two kinds, male 
ana female. All the female flowers are packed 
together at the base of the spadix, and imme¬ 
diately above them are the males, also packed 
together, the apical poi*tion of the fleshy axis 
being quite bare and destitute of flowers. After 
flowering, the bare top of the spadix rots off. 



Cuckoo Pint or Wake Robin {Arum, maculatum) 
1, Spadix; 2, Stamen; 3, Female flower; 4, Fruit. 


the spathe withers, and the female flowers grow 
into succulent red berries, which when ripe form 
a club-shaped mass, standing naked, the leaves 
themselves having by that time withered. 

The corms of this plant, as well as its leaves, 
are acrid and poisonous, containing saponine, 
but when ripe the tubers may be ground with 
water, and the starch so extracted used as food, 
as a kind of arrowroot. The Portland sago of 
Boisetshire is the starch extracted from Arum 
tuliers. The plant, though rare in Scotland, is 
common in England and Ireland in hedgerows, 
woods, and plantations. [j. l.] 

[a. n. m‘a.] 

ArundOi an old name for the genus Phrag- 
mites, nat. ord. Gramineae, to which the common 
reed belongs. See Phraqmites. 

Arvicolince- — The Arvicolina? or Voles 
constitute a sub-family of the Rodents or gnaw¬ 
ing Mammals. They are allied to mice and 
rats, but may be distinguished from these by 


their generally thicker bodies, short heads with 
blunt snout, smaller eyes, shorter ears, legs, and 
tail. There are three British species: the Water 
Vole {Arvicola ampkibius or Aficrotus amphibius), 
commonly known as the water rat; the Red or 
Bank Vole (A. glai'eolw); and the Short-tailed 
Field Vole (A» agrestis). They are almost ex¬ 
clusively vegetarian. Tlie Field Vole has from 
time to* time by excessive multiplication consti¬ 
tuted a plague, proving extensively destructive 
to young grass, roots, and herbage generally. 
It inhabits pastures at all heights, favouring, 
however, low-lying moist situations. It lives 
in companies, burrowing at some depth, where 
breeding takes place and the winter supplies 
are stored. They are prolific aniinals, having 
ordinarily three or four litters in the year, each 
consisting of from four to ten jj^oung; sometimes 
in favourable years the pairing season may 
extend from February to November, when the 
young are in consequence greatly increased in 
numbers. The Bank Vole occurs usually in the 
neighbourhood of woods, living amongst the 
roots and stumps in banks. It climbs to some 
distance, feeding on buds, and frequently caus¬ 
ing considerable damage. The Water Vole is 
destructive to grain crops, and the bark and 
roots of trees and shrubs on the banks of 
streams. Voles have numerous enemies; of 
those which are at the same time harailess to 

f ame and crops there may be mentioned owls, 
estrels, buzzards, and the smaller seagulls. 
For methods of dealing vuth voles see the art. 
Voles. [j. r.] 

Asaphes vulg^aris is a minute parasitic 
insect of the order Hymenoptera. The female 
punctures the wingless female aphides with her 
ovipositor, and lays an egg in each; these hatch 
into maggots, and eat out the inside of the 
aphis; they afterwards change to pupa?, and 
eventually the flies hatch and break thiough 
the dried skin of the aphis; the sexes pair, and 
the females again proceed to deposit eggs in the 
aphides. Now, as the parasites often swarm, 
and every female lays a considerable number of 
eggs, but only one in each aphis, and these are 
invariably females, it will be evident that they 
are agents which help to keep these pests in 
check. All the tawny, pearly, and black plant- 
lice on the wheat, turnips, &c., have been pierced 
by parasitic insects, of which there are an enor¬ 
mous number of different species in this country. 
The male of Asaphes vulgaris is an exceedingly 
minute creature, being only half a line long: 
the female is twice as large; the head and trunk 
are brassy-green; the body violet-black; the 
two antennic and thighs are black; the knees 
and shanks, excepting the base, are ochreous; 
feet whitish, dusky at the tip; the four win^s 
are transparent, with only one little nerve in 
the upper pair. [j. c.] 

[F. v. T.] 

AscarlS) an important genus of thread¬ 
worms (Nematoda) living in the intestine, es¬ 
pecially the small intestine of vertebrates. 
Over 250 species have been described; almost 
all domesticated mammals serve as hosts to 
particular species. They are white, slender¬ 
bodied animals, tapeiing more or less to both 
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ends, and progress, when they do move about, 
by coiling, twisting movements. They are 
mostly small; the largest known, Atcaru me- 
gcUocephala, of the horse, may reach, however, 
to 38 centimetres. The following characters 
may be taken as diagnostic of the genus. Thei'e 
are three fairly large papillae ai'ound the mouth, 
one of which is dorsal, the other two ventral. 
The male has two equal spicules and numerous 
papillae in front of and behind the anus. The 
female opening lies in the anterior half of the 
body. Tne eggs are globular or ellipsoid. Pair¬ 
ing takes place within the body of tne host; the 
eggs are expelled and may withstand desicca¬ 
tion for a considerable time. On reaching the 
intestine of a fresh host of the same species, 
generally amongst food or drink, the egg-shell 
is dissolved by the digestive juices and develop¬ 
ment proceeds. All the species probably de¬ 
velop without an intermediate host. Ascaris 
lumoricoides is one of the commonest human 

C parasites, occur¬ 

ring all over the 
world; in tem- 
k perate regions it 

IS found most fre- 
^ (luently in chil- 

aren. It is re¬ 
puted also to 
occur in the pig. 
Though normally 
living in the 
small intestine, it 
not infrequently 
wanders into 
other situations, 
such migrations 
giving rise to 
serious symp- 
ABcaris wegalocephala (male) toms. It is re¬ 

garded by many 
as probable that Ascarides secrete a toxin. 

Experiments have shown that infection occurs 
partly through water, but chiefly by direct con¬ 
tamination from the soil. A«can’a canis (known 
also under a variety of other names— A. mystax^ 
A. marginata^ &c.) is a very frequent paiusite in 
the intestine of dogs and cats; it is found also 
in various wild carnivora. It is commonest in 
young dogs about two or three months old. 
The male is from 5 to 10 cm. long, the female 
9 to 12. The worms are white or reddish, with 
head usually curved and bearing two lateral 
expansions suggestive of an arrowhead. ‘They 
inhabit the small intestine, and frequently 
the stomach, causing the vomition of glairy 
matter, in which they are found. Their pre¬ 
sence is indicated by emaciation, unthrifty coat, 
enlarged abdomen, irregular appetite, some¬ 
times symptoms of epilepsy or rabirorrn trouble, 
colics and constipation, or diarrhoea. In col¬ 
lecting in masses in the intestine they may 
cause complete obstruction, arrest the course 
of the alimentary matters, and induce inva¬ 
gination and fatal colic’ (Neumann). As a 
remedy, santonin in 2 to 3 centigram doses in 
milk IS most frequently given. Aacaris me- 
galocepkala is met with in the small intestine 
of the horse, ass, and mule. As a rule, the 


animal’s health does not appear to suffer. The 
number of parasites in a single animal is very 
inconstant, varying from a few to many hun¬ 
dreds, in which latter case the animals are 
much more liable to suffer. Ill effects may re¬ 
sult in such cases either from obstruction or 
from nervous disorders. Numerous remedies 
are in vogue, all of which are liable at times 
to prove ineffectual. Arsenious acid in increas¬ 
ing daily doses of 1 to 3 grams for ten days is 
frequently successful. In all species the num¬ 
ber of eggs produced is large, and owing to 
their remarkaole vitality and powers of resist¬ 
ing drying, are readily disseminated. Con¬ 
sequently the excreta of all stock known to be 
infected should be destroyed, and not allowed 
to contaminate manure pits. [j. r.] 

Ash (Fraxinus), a genus of trees of the nat. 
ord. Oleacece or Olives, of which there are only 












Common Ash {Fraxinm excelsior) 

1, Hermaphrodite flower; 2, Anthers of male flower. 

two genera indigenous to Britain, the Ash tree 
and the Common Privet shrub {Ligustrum vuU 
gare). The Ash forms a small genus of trees 
with pinnate leaves, limited to the non-tropical 
portions of the northern hemisphere. The only 
British species, and, in fact, the only species 
indigenous to Central and Northern Europe, 
is tne Common Ash {F. excelsior), character¬ 
ized by having imperfect flowers without calyx 
and corolla, tliough some exotic species have a 
3- or 4-lobed corolla. It is a tall, handsome, 
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deciduous tree having light bluish-green, op-' 
posite, pinnate leaves with 7- to 11-toothed, ■ 
ovate-lanceolate, sessile leaflets (though these 
are petiolated in most of the North American 
species). The flowers appear before the leaves 
flush, and look like clusters of stamens sur¬ 
rounded by a few small woolly scales springing 
from the opposite buds of last year’s shoots. 
The fruits, which hang in clusters commonly 
called ‘ keys are compressed capsules (samara) 
winged at the edges and the upper extremity, 
and about 1J in. long. The Ash is found grow¬ 
ing spontaneously from Scandinavia southwards 
throughout temperate Europe and Western Asia, 
although in the warmer regions of Southern 
Europe it is generally replaced by a variety 
perhaps entitled to be considered a separate 
species. For ornamental purposes it is one of 
the most beautiful of our woodland trees, al¬ 
though late in flushing its foliage and one of 
the first to shed its leaves at the touch of early 
autumn frost. In point of utility the Ash is 
sec(*nd to none of our timber trees, especially to 
farmers, for though light (sp. gr. 0*88 green, 0*75 
seasoned) its wood is the most pliable, toughest, 
and most elastic of all our tiiiibeis; and it can 
be used of any size, and for more purposes than 
any other kind of wood. The earliest descrip¬ 
tion of rural economy (Master Fitzherbert’s 
Book of Husbandry, 1534) well recommends 
that Ash should be cut ‘between Martinmas 
and Candelmas’, or immediately after the fall 
of the leaf; and it also even then advised, as 
regards the sale of wood or timber, ‘if there 
be Ash in it, to sell the small Ash to coopers 
for garths \i.e. withes or hoops], and the 
great Ash to wheel-wrights, and the mean 
Ash to plough-wrights’. These varied uses of 
370 years ago have continued to the present, 
for Ash can be used from the smallest size up¬ 
wards, as walking-sticks, barrel-hoops, hurdle- 
withes ; as tool- and fork-handles; as hop-poles, 
paddles, sculls, and oars; as spokes, shahs, and 
sides in carriages and carts; and as satisfying 
better than any other kind of wood the various 
requirements for agricultural implements, coach¬ 
building, and cai’t-making, as well as being good 
for furniture. The demand for ash-timuer of 
good size is constant, and much larger than can 
be met by home-grown supplies at present. 
The finest Ash is that grown in the Midland 
English counties, and coach - builders there 
readily pay up to 5s. 6cf. a cubic foot for good 
size and quality. Easily disposed of at all sizes, 
and quick in growth both as coppice and as a 
timber tree. Ash is on suitable soil and situation 
one of the most profitable hardwoods to culti¬ 
vate. It is hardy, for although late spring 
frosts may nip its leading shoot (thus produc¬ 
ing a forked growth with ‘flowery grain* prized 
by the furniture-maker), its side buds develop¬ 
ing later soon shoot ahead vigorously. It can 
be grown on most kinds of soil that are not dry 
and shallow, provided that the situation is not 
too high and exposed, though of course it thrives 
far better on a deep, fre^, light, loamy, and 
fairly well-drained soil than on a dry, sandy, 
or a stiff clayey soil; and it generally does un¬ 
commonly well where there is a large propor¬ 


tion of lime, as along the base of chalk-hills and 
near the margin of their streams and rivulets. 
Though it requires a large quantity of water 
for transpiration, it seldom does well as a timber 
tree unless the drainage is good, for it is only iis 
coppice that it can endure anything like even 
temporarily stagnant water. On unsuitable 
soil or situation its stem and branches are soon 
apt to become black-cankered with fungous dis¬ 
ease (Nectria ditissima), or to be attacked by 
scale insects (Apterococcus frdxini and Coccus 
salicis) and plantlice {Chermes fraxini\ all of 
which parasitic diseases and insect attacks some¬ 
times overrun and infest whole plantations. 

The great recommendations for the growing 
of Ash in suitable localities are its easy cultiva¬ 
tion, its rapid growth, its attainment of maturity 
at an earlier date than any of our other hardwoods, 
and the ease with which it can usually be sold 
at from 1«. 6d. to 2/». a cubic foot and upwards; 
while the quicker it grows, the tougher and the 
more elastic is its timber. It has from time 
immemorial been, along with oak and hazel, 
the chief kind of underwood grown in English 
cop.ses. But now that the value of oak tanning 
bark and of woven hurdles of oak, hazel, &,c., 
has greatly decreased, Ash usually forms by far 
the most profitable put of the crop, whether 
cut at 7 or 8 or else at 14 or 18 years old for 
hop-poles (where still used); and where it occurs 
pure, Ash is usually about the most remunera¬ 
tive form of coppice. It produces stout shoots 
freely, though suckers only to a smaller extent. 
But to attiiin good retui'iis it should be grown 
without any standard trees, as the Ash is strong 
in its demand for light and freedom, although 
on good soil it can bear a fair amount of shade 
from thinly-foliaged standards. Its demand 
for light when of tree size is very apparent 
from the thinness of its foliage. This makes 
it suitable for a standard in copse, although its 
growth is not there so clean as in highwoods; 
but in the latter, thinning has to begin early 
(at about 20 years) in older to allow the crown 
to then expand during its most vigorous time 
of growth (20 to 40 years), and must be con¬ 
tinued as occasiem requires till the trees mature 
at from 50 to 70 years of age. As a hedgerow 
tree it is second only to the oak in importance, 
except in southern England, where it is often 
outnumbered by the elm; but it is usually the 
most easily siileablo of them all. 

Its cultivation is easy. It seeds freely almost 
every other year, and often springs up thickly 
in the woods, only to be eaten by labbits. The 
keys can easily be gathered about the end of 
October or in November, if required for storing. 
As germination does not usually take place till 
the second spring, the seeds are generally stoi’ed 
for fifteen months by being mixed with dry 
sand (2 bushels of sand to 1 of seed) laid in a 
shallow open pit and turned over once every 
ten or twelve weeks, and are then sown on 
seed-beds with a covering of about J in. Trans¬ 
planted as yearlings (at 6 by 6 in. or more), 
they can be put out after standing two years 
ill the nursery lines, and easily establish them¬ 
selves on good soil, though nurses (larch or 
pine) are sometimes desirable as a protection 
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against frost in damp, low-lying situations. Its 
chief enemy is the rabbit, which is far more 
destructive to Ash in Britain than all the 
fungous diseases and insect pests combined; 
and where rabbits can get at Ash coppices, 
ole woods, or maturing trees, profitable growth 
ecomes impossible. (For diseases, &c., see arts, 
below.) 

The exotic species introduced into Britain are 
almost purely ornamental. The chief of these 
are the White Ash {F. americana\ the Black 
Ash {F. 8ambucifolia\ the Green Ash {F. jug- 
landifolia\ the Red Ash {F. puheacens)^ and 
several others from (Janada and the United 
States. And in addition to these, numerous 
garden varieties have been obtained by culti¬ 
vation, such as the Weeping, the Curl-leaved, 
and the Entire-leaved Ash, which are more 
quaint than beautiful or useful. [j. n.] 

Ash, Fungoid Diseases ofl— Seedling 
Disease. —Like all tree seedlings those of the 
Ash are frequently destroyed by fungi. A 
description of these, with treatment, will be 
found on another page (see Beech —‘Seedling 
Disease ’). 

Leaf-si’OTS.— Numerous fungi have been de¬ 
scribed as causing Ash leaf-spot, and there is a 
fairly common form of downy mildew. Except 
perhaps in the nursery, none of these is de¬ 
structive, and if need be could be kept in check 
by spraying with Bordeaux mixture. 

Ash Canker.— The frequency of this disease 
in some districts, compared with its mrity in 
others, suggests that conditions of growth ai*e im¬ 
portant predisposing influences. Canker shows 
itself first as small wounds, I’ound which the 
bark, instead of healing over, becomes thick¬ 
ened and wrinkled. In course of time the 
wound enlarges, and the centre becomes a mass 
of decaying wood which can be traced deep into 
the tree. Accompanying the wound one can 
generally find the fungus {Nectria ditusima\ 
which causes apple canker (see Apple). This 
fungus has been found in the living tissues 
of tlie Vood and bark of Ash, and the spore- 
producing capsules make their appearance on 
canker-spots or on dead branches; they are 
bright-red or dark-red, and about the size of 
a small pinhead. The fungus finds admissgion 
through broken or injurea twigs and other 
wounds. Where the A.sh is grown in planta¬ 
tions the application of remedies is jirobably 
out of the question because of expense, and 
more success will result by abstaining fiom 
growing Ash w'licre the canker is known to 
be prevalent. 

Heart-rot of Timrer. —The deterioiation of 
timber is another source of loss which follows 
soils, in some districts ajqiearing early, in others 
only injuring old trees. The appeaiance of the 
bracket-like fructifications of various Polypori 
on the bark is a sure sign that lieart-rot is 
going on in the timber. One of these (Poly- 
lorus hispidus) is easily known by its thick 
jrown fructifications, which may measure a 
foot across; the rot caused in tlie timber is 
brown with white lines, and the trees become 
hollow. Other species of Polypori cause either 
red or white rot. The only way to avoid loss 


from heart-rot is to fell the timber as soon as 
it begins to be unsound. [w. g. s.] 

Ash, Insect Enemies of'.— The follow¬ 
ing are the chief insect pests of the Ash tree;— 
Hglesinus fraxiniy the Ash Bark Beetle; Chion- 
aspis salicisy the Ash Scale; Melolontha vulaariSy 
Cockchafer; Apteroconcusfraxiniy the Felted Ash 
Coccus; Cosms ligniperday the Goat Moth; Zeu- 
zera cesevliy the Wood Leopard Moth. See the 
specific arts. Htlesinus, &c. 

Ash, Volcanic. —When molten rock, asso¬ 
ciated as it is with superheated water, rises in 
the throat of a volcano, the water may suddenly 
pass into steam and blow the lava-crust above 
it, and part of the molten matter, into the air. 
Thus volcanic homhsy with rapidly cooling sur¬ 
faces, and rough vesicular scoriccy torn from con¬ 
solidated lava, are flung hundreds of feet into 
the air, striking against one another and pro¬ 
ducing a fine dust, which is sifted out before 
the wind. This material, though not a product 
of combustion, is known as volcanic ash. The 
very glassy scoria*, styled pumice, produce the 
finest ash, which may be carried hundreds of 
miles from the place of eruption, and may yet 
fall as a recognizable shower. Crystals of the 
minerals common in the original lava f)f course 
occur associated with the glassy or more stony 
material of volcanic ash. 

During a great eruption, such as that of 
Vesuvius in April, 1906, the whole surface of 
a country may be changed in a few hours. 
Trees are stripped of their leaves, grass and 
crop are buried, and a uniform grey or grey- 
white colour spreads across a landscape that 
was before bright with villages and variegated 
farmlands. The new finely divided material, 
however, may not be harmful in itself, and 
successive deposits have built up regions of 
rare fertility. The composition of these soils is 
naturally as varied as that of the lavas which 
give rise to them. The absorbent yellowish 
Trass of the Brohltal and other valleys of the 
Eifel in western Germany is a deep deposit of 
trachyte ash. The tiachytic and basaltic ashes 
thrown out by the volcanoes of Auvergne above 
Clermont Ferrand require irrigation if they are 
to be advantageously cultivated; but M. Risler 
(G6ol. agricole, vol. ii, p. 406) points out how the 
dust blown or washed from them has enriched 
with lime, phosphoric acid, and pota.sh the de¬ 
posits of lakes and rivers in the lower ground, 
from Oligocene times onward. 

In the coarser ashy soils, water may be too 
rapidly absoibed and drained away, unless a 
certain amount of decomposition has set in, pro¬ 
moting the growth of clay. But tlie peculiar 
wisp-hke forms of the prticles, and their highly 
vesicular nature, ofi’er a large surface to the 
vegetable agents of disintegration. Ancient 
volcanic ashes, like those of Cader Idris, may 
become thoroughly compact and even flinty, 
and our British ashes thus yield soils similar 
to those of the old lavas associated with them. 
See also Tuff, 

[g. a. j. c.] 

Ash Manure is composed principally of 
the ashes obtained from the burning of coal 
and wood. In addition they generally contain, 
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mixed with them, the refuse animal and vege¬ 
table substances that accumulate from culinary 
and other household processes. The contents 
of the ashpit, dustbin, &c., really constitute what 
is sold as ash manure. It may also contain 
human excreta removed from dry earth-closets. 
Considerable quantities of ash manure are 
reduced in large towns, which are purchased 
y farmers and used as a manure. Being com¬ 
posed of such varied material, its composition is 
naturally uncertain: certain amounts of potash 
and phosphates are supplied by the ash, whilst 
the refuse animal and vegetable matter contains 
some combined nitrogen. 

It may frequently be found to contain con¬ 
siderable admixture of earth and unburnt car¬ 
bon ; also it may happen that in the incineration 
of coal and wood, &c., the tempei*ature may rise 
so high that some of the constituents fuse or 
melt, and when cold set into hard, glassy lumps. 
The presence of these vitreous lumps deterioi’ates 
the value of the ash as a manure. 

The mineral matter in the ash, besides acting 
as a plant food, exerts an important mechanical 
action upon strong clay soils. The power it 
possesses of neutralizing acids is also of great 
value when applied to sour soils. 

Ashes are useful for mixing with other 
manures in making composts, &c. 

In addition to ash manure, various by-pro¬ 
ducts obtained in different manufacturing pro¬ 
cesses and from sewage-purification works are 
now produced, and used by farmers in the 
neighbourhood of large cities. See arts. 
Manures, Garbage, Sewage Sludge. 

[r. a. b.] 

Ash of* Plants. —The largest constituent 
of growing plants is water; most farm crops in 
the green sUte contain between 75 and 90 per 
cent of their weight of this substance. On dry¬ 
ing them the water evaporates, and the material 
left is called the dry matter. If the diy matter 
is then burnt in air, the greater portion of the 
substiinces of which it is composed disapj^ears 
as colourless gases or vapours, leaving l»ehind 
a residue called asli. That part which burns 
away forms the combustible portion, and con¬ 
sists of all the complex compounds of airbon, 
whilst the incombustible part, namely the ash, 
comprises the mineral matter contained in the 
hint. The constituents of the ash are obtained 
y the roots from solution in soil water; only 
very minute amounts, however, of these mineral 
ingredients exist therein, so that plants require 
to tiike up through their roots considerable 
quantities of water in order to obtain the re¬ 
quisite amount of mineral food. The ash forms 
but a coinimratively small portion of a plant, 
and the amount varies in different plants and in 
different organs of the same plant. Thus the 
grain of cereal crops contains about 2 per cent 
of ash; straw about 5 per cent; turnip roots 
contain about *7 per cent; leaf about 20 per 
cent; w'ood about *4 per cent. 

The following components are always found 
in the ash : potash, lime, magnesia, phosphates, 
iron, and sulphur. These are absolutely essen¬ 
tial to the lire of a plant. In the process of 
growth, plants take up considerable amounts 


of mineral substances which are not essential; 
thus, in addition to the above we find man¬ 
ganese, silicon, chlorine, iodine; very rarely 
aluminium and zinc, and traces of rarer metals. 
These latter series of elements, though they 
do not appear to be indispensable to vegetable 
growth, may nevertheless perform useful func¬ 
tions, and thus contribute to the wellbeing of a 
plant. 

The qualitative composition of the ash does not 
quite represent the same state of chemical com¬ 
bination as that originally existing in the plant 
before incineration. The bases in combination 
with sulphuric, phosphoric, hydrochloric, and 
silicic acids appear in the ash, however, practi¬ 
cally in the same form, whilst those in combi¬ 
nation with nitric and organic acids, &c., are 
found as carbonates, the original acids being 
destroyed in the preparation of the ash. Slight 
losses in the potash and soda may also arise 
through the volatilization of the chlorides of 
these bases during the same process, and for 
the same reason the sulphur and phosphorus 
j in combination with vegetable compounds may 
! undergo partial loss. 

I Considerable variation in the percentage com- 
I position of the components of tne ash of plants 
' IS found to exist. This variation is due to a 
number of factors. In the first place, to wide 
differences in the assimilative powers of the 
roots of plants belonging to dififerent families. 
Those belonging to the order Graminese, which 
include the grasses and ail the cereal crops, take 
up considerable amounts of silica, whereas root 
crops contain very little of this substance; on 
the other hand, more potash and soda are found 
in the ash of the latter than in the former. 
Mosses contain the element aluminum, rarely 
found in any other plant. Turnips have greater 
difficulty in att^icking and assimilating the com¬ 
bined phosphates in soils. Differences due to 
variation in the character of soil, manuring, 
and season are also very marked; thus the 
ash of wheat straw grown on soils near the 
coast contains more soda than wlien grown 
inland; but similar differences are even more 
noticeable with succulent crops, where the rela¬ 
tive jbroportion of each constituent is largely 
governed by their abundance or scarceness in 
the soil on which the crop is growing. Appre¬ 
ciable variations exist according to the stage 
of ripeness; as the plant matures generally the 
ash contents increase. 

Though considerable variations are showui to 
exist in the plant as a whole according to diver¬ 
gent circumstances, this variation is not ex¬ 
tended to the same extent in the seed, which is 
found for all plants to possess a very constant 
composition. 

Tne function of the ash constituents is not 
yet clearly understood. After being absorbed 
into the sap through the roots, they appear to 
concentrate in different organs in the plant. 
It is invariably noticed that wherever growth 
is in active progress, potash and phosphates are 
always found to preaominate. Inese same two 
constituents, as the plant matures, migrate to¬ 
wards the seed, of which they constitute the 
greater part of the ash. Their abundance in 
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the soil tends to the greater production of, and ' 
to hastening the maturation processes in seeds. 
Obviously, ample supplies of these ingredients 
are indispensahle for proper development of 
healthy plants. Iron, lime, magnesia, and sul¬ 
phur are likewise equally as essential to the 
plant for the performance of their respective 
functions. 

The ash of stems, leaves, and husks of gra¬ 
mineous plants are rich in silica and potash, 
but poor in phosphate. Though silica does not 
appear to be indispensable, it, however, aids in 
hardening the tissues in which it occurs. At 
one time it was thought to be necessary for the 
stiffening of the stems of cereal crops, but that 
is now shown not to be the case. Recently 
an important function lias been attributed to 
silica by A. D. Hall, from experiments con¬ 
ducted at Rothamsted. From these results, 
silica appeared to be a valuable factor in the 
assimilation of phosphorus by grasses and bar¬ 
ley. When in solution it seems to impart a 
stimulus for the absorption of phosphates by 
these plants. The result of an application of 
sodium silicate to barley was to increase the 
yield of grain and the amount of pho.sphates 
in the ash, also to hasten the ripening of the 
corn. 

Calcium and magnesium, as salts of vegetable 
acids, are found deposited in crystalline masses 
in certain cells, also along with silica in the 
leaves. Of the soluble salts remaining in the 
sap unused, sodium appears to predominate. 
Soda and potash are chemically closely allied, 
but they are not mutually interchangeable as 
food for plants, though in absence of sufficient 
amounts of potash larger quantities of soda are 
taken up; but in no case has it been proved that 
soda can entirely replace potash as a food. The 
explanation of the accumulation of soda in the 
sjip and of the comparative absence of potash is 
the fact that potasn is removed from solution, 
whilst soda is not removed and stored to the 
same extent in the reserve organs of plants. By 


this means plants are able to exercise a selective 
power between the two bases. As the potash 
IS removed from the sap and stored away, fresh 
supplies are taken up by the roots from the 
soil, and this drain continually goes on during 
growth. With soda, on the other hand, a con¬ 
centration soon takes place in the sap, and 
when a certain strength is attained no more 
will diffuse through into the roots from the 
soil water. For this reason the drain on the 
sodium salts in a soil is comparatively soon 
brought to an end during the growth of a 
plant. 

Chemical analyses have now been made of a 
very large number of plants. Of the agricul¬ 
tural plants, it will be seen from the following 
tiible that well-defined differences on an aver¬ 
age are noticeable between the crops belonging 
to different families, while a close agreement 
exists among the crops of the same family. 
Separate analyses of the seed, stem, and leaves 
have been made, which makes it possible to 
calculate, when the weight of produce is known, 
the quantity of ash constituents removed by the 
different parts of crops, and to supply infoimia- 
tion upon the degree of exhaustion suffered by 
the soil. 

The amount of mineral constituents removed 
from the soil by different crops varies enor¬ 
mously. Taking phosphates and potash, the 
following figures give in lbs. per acre the quan¬ 
tities removed by an average crop of— 


WTieat, grain, and straw 

Meadow hay. 

Red clover . 

Turnips with leaf 
Mangel with leaf 
Potatoes ’. 


Potash. 

Pho8i)horic 

Acid. 

28-8 lb. 

21*1 lb. 

r>o-9 „ 

12*3 „ 

m‘4 „ 

24*9 „ 

148*8 „ 

33*1 „ 

300*7 „ 

.52*9 „ 

76*5 „ 

21*5 „ 


For particulars of manuring, and for further 
information on crop peculiarities in regard to 
their mineral requirements, the reader must 


Ash Constituents ob’ Plants (Wolfb'). 


Percentage Comiwsition of Ash. 



'I’otal 

pure 

Ash. 

KjO. 

N%0. 

CaO. 

MgO. 

Fe20g. 

PA- 

SO;,. 

SiOj. 

Cl. 

Ash in 
Plant. 

Wheat grain . 

100 

31*16 

2*07 

.3*25 

12*06 

1*28 

47*22 

0*39 

1*96 

0,32 

1*8 

Wheat straw . 

100 

1,3 *6.5 

1*38 

5'76 

2*48 

0*61 

4*81 

2*45 

67*5 

1*68 

5*3 

Bean grain. 

100 

41*48 

1*06 

4*99 

7*15 

0*46 

38-86 

3*3!) 

0*65 

1*78 

3*2 

Bean straw . 

100 

43*2t» 

1*70 

26*6:3 

5*71 

1*27 

6*.37 

3*91 

7*01 

4*;39 

5-4 

Red clover in bloom . 

100 

32*29 

1*97 

34*91 

10*90 

1*08 

9*64 

3*23 

2*69 

3*78 

1*6 

Mangel root . 

100 

52*2 

16*26 

3*73 

4-.30 

0*75 

8*53 

3*02 

2*04 

9*!HJ 

1*0 

Mangel leaf . 

100 

30*71 

19*44 

10*a5 

9 *.53 

1*41 

6 *.50 

5*62 

3*fi3 

15*98 

1*8 

Potato leaf . 

100 

6006 

2*96 

2*64 

4*93 

1*10 

16*86 

6*52 

2*04 

3*46 

1*0 


[r. a. B.] 


consult the article on Manures and Manur- I occupied by a separate family must provide 
JtNo. I a sufficient fixed or movable receptacle for 

Ashpit. —An ashpit, for the purpf)se8 of the rubbish, and must keep it so as not to become 
Public Health Acts, includes any receptacle for a nuisance. If any ashpit is allowed to become 
the deposit of ashes or refuse matter, whether a nuisance or injurious or dangerous to health, 
the same be fixed or movable. The owner or summary proceedings may be taken under the 
occupier of every house or part of a house Public Health Acts to abate the nuisance, or 
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Ash Weed- 

the party aggrieved may proceed to enforce 
his common-law rights. [d. b.] 

Ash Wesdi the only native species of 
the genus j®gopodium, nat. ord. Umoelliferfie, 
more commonly known as Bishop’s weed. See 
Bishop’s Weed. 

Asopla farinalls(the Meal Moth).— This 
pretty moth measures nearly 1 in. in wing 
expanse, but is often much smaller; the base 
and apex of fore wings are reddish-grey, bright¬ 
est towards the upper edge, on each inner 
border of the dark areas is a fine whitish wavy 
line, the intervening space being rich yellowish- 

f jrey; hind wings grey with two wavy white 
ines. The caterpillar is pale, with brown head 
and plate on the first segment: it feeds on flour, 
bran, coi*n, and straw, and often does much 
harm. It lives in the dark and constructs long 
tubes composed of particles of dust, flour, and 
meal, spun together with silk. The cateipillara 
exist from autumn onwards until the summer 
of the second year, when they pupate in white 
silken cocoons. They are most annoying in 
granaries and stores. 

The only method of clearing them out is fumi¬ 
gation. Granaries should be well cleaned down 
once a year, and meal, &c., kept in closed bins, 
not sacks. [f. v. t.] 

Asparagus {Asparagus officinalis\ a hardy 
perennial of the great lily family, and a native 
of Europe and Asia. It grows wild in Essex and 
Lincolnshire, and in great plenty near Harwich, 
and is now naturalized in America. Pliny states 
that aspamgus was in his time carefully culti¬ 
vated in gardens, particularly at Ravenna, where 
it was grown so fair and large that three shoots 
would weigh a pound. The plant consists of 
a cluster of fleshy roots, from which spring annu¬ 
ally tall slender shoots branched and clothed 
with bright-green leaves and star-shaped white 
flowers followed by bright-red pea-like berries. 
The portions used as food are the young un¬ 
developed stems, the colour and thickness of 
which depend largely upon the character of 
the soil and the method of cultivation. Being 
naturally a seaside plant, the best asparagus is 
grown in gardens and fields near the sea where 
there is a good depth of sandy soil. In Holland 
and Belgium hundreds of acres are devoted to 
its cultivation in districts where the soil is of a 
very sandy character, and this is the sort of soil 
that the plant prefers, a heavy, close, or clayey 
soil being unfavourable. Heavy soils may be 
made suitable by deep digging and breaking up. 
The big shoots produced in France are grown 
on a loamy soil. The ground must be drained 
well enough for vegetable culture generally, 
which is all that is needed for asparagus cul¬ 
ture. The plant enjoys moisture, but it must 
not be stagnant, and the asparagus has a decided 
liking for a little salt. Cultivation Inis greatly 
improved the thickness and flavour of the shoots. 
If a new bed is to be made, deep trenching is 
the first opemtion. This need not be the exca¬ 
vation of grave-like holes, as sometimes recom¬ 
mended, but turning two spits over and then 
breaking up the bottom of the trench. Before 
turning in the first spit a 6-in. layer of well- 
rotted stable manure should be spread in the 


-Asparagus 

bottom of the trench. In sandy soils this deep 
digging may be dispensed with, as the roots 
of asparagus do not descend more than about 
a foot below the surface. The bed need not be 
higher than the surrounding ground except 
where the soil is heavy, when the beds should 
be 5 ft. wide and 6 in. higher than the path. 
In some parts of this country, in close proximity 
to the sea, land which was unsuitable for ordi¬ 
nary farm crops has been turned to profitable 
account by deep ploughing and heavy manur¬ 
ing, and then planting it with asparagus a 
year old, set a foot apart in rows 2 ft. apart, 
opening a trench deep enough to take the 
roots and allowing the crown of the plant 
to be 3 in. below the surface when the soil 
was filled in. It is waste of labour to trans¬ 
plant old roots; they survive the operation. 



Asparagus—Oiant Dutch Purple 


but they never produce good stems after it. 
Transplants should not be more than two years 
old, some experts preferring one-year plants. 
The roots should be spread out horizontally 
and evenly at the time of planting. The most 
favourable time of year for this work is April 
or May. For a year after planting all tnat 
is needed is the weeding of the beds and the 
breaking up of the surface with a hoe. In very 
dry weather water must be given, and it is 
helpful to cover the beds with a layer of light 
manure or, where obtainable, seaweed. In the 
following spring the beds are lightly forked over 
and again mulched. For the first three years 
after planting every shoot must be left on the 
plants to enable them to make vigorous growth 
and form a stout root system from which strong 
shoots may be expected. As growth proceeds, 
the plants require the assistance of stimulants 
such as liquid manure, if easily obtained from 
the farmyard, or the covering of the whole bed 
in April with a 3-in. layer of well-rotted horse 
droppings. For large plantations seeds may be 
sown in the beds, and the seedlings thinned out 
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to the distance apart recommended for trans¬ 
plants. The seeds should be sown in April, 2 in. 
deep. Nitrate of soda is an excellent help to 
asparagus, and serves well enough on soils that 
are good. It should be given at the rate of 
100 lb. per acre early in April, and a second 
supply at the same lute in May. The effect of 
the nitrate is the same as that of salt, and it is 
quite as cheap and easy of application. Whether 
nitrate or salt is iisea it should be broken fine 
before being spread over the bed. Some growers 
prefer sulphate of magnesia for asparagus, apply¬ 
ing it in June at the rate of 20 lb. per 1(X) sq. 
ft. Salt is applied at the same rate and time. 
The following table shows the effect of these 
three stimulants on the produce of asparagus 
beds, the comparison being with beds that had 
received no manure:— 

Increase: 

First Year. Second Year 

Nitrate of soda. 18 . 84 

Sulphate of magnesia ... 44 . 43 

Salt .22 . — 

Tlie advantage salt has as a dressing for the 
beds is in its effect on weeds, most of which it 
destroys. Salt should not be used for heavy 
soils. 

To obtain long blanched shoots a mound 6 in. 
high of fine light soil should be placed over each 
crown in early spring, and over the bed a 6-in. 
covering of manure litter. The shoots are ready 
to be cut as soon as they appear above the sur¬ 
face, and they may be cut as often as they are 
required until early July at the latest, when 
cutting should cease. If cutting is continued 
later than this, the plants will be weakened in 
consequence. A well-managed bed will last 
twenty years, and yield annually a good supply 
of shoots. The sorts most favoured by English 
cultivators are: Giant Dutch, White German, 
and Early Giant d’Argenteuil. The last named 
is the well-known French Asparagus, which has 
very thick white shoots, but it is doubtful 
whether it is better as a food than the .smaller 
green-shooted sort grown in England. See also 
following arts. jw. w.] 

Asparagus, Insect Enemies of'.— 
Crioceris asparagi^ the Asparagus Beetle; Platg- 
pareapixciloptera, the Asj)aragus Fly. See these 
articles. 

AsparafiTMSi Parasitic Fung^i.— 

Asparagus Rust {Pucdnia asparagi) is not 
often heard of as a pest in Britain, but in 
market gardens in the United States it has 
devastated whole fields. The rusted plants 
show blister-like spots on the skin of the stem, 
and these give off brown or black spores which 
are either uredospores, teleutospores, or tecidio- 
spores; the fungus is therefore one of the rust 
fungi, which, like mint rust, produces all its 
forms of spore on one and the same host-plant. 
The simplest remedy is to collect all stems as 
soon as possible, and burn them before tliey 
have time to discharge the spores over the 
soil; if the disease has shown itself, this prac¬ 
tice should be kept up every year. Box’deaux 
mixture has also beeu used after the crop of 
young shoots has been collected, but the results 
have not been completely satisfactory. 


Root-ROT, accompanied by a dark-coloured 
fungus {Rhizoctonia) which invests the roots 
in a mass of filaments, attacks asparagus, beet, 
carrot, crocus, and other plants. The only 
remedy is to dig up the bed, apply quicklime, 
and change the crop. [w. o. s.] 

Aspect. —The aspect of land with reference 
to the direction or incidence of the sun’s rays 
has an important bearing on the productive¬ 
ness of soils. See Exposure. 

Aspen. —A tree of the same genus as the 
White Poplar, characterized by having the leaf 
stalks particularly slender, so that the blade 
trembles with the slightest motion of the air. 
See Poplar. 

Asperula odorata (Woodruff). — This 
is a woodland perennial herbaceous plant, of 
the order Rubiacejp, 
remarkable for the 
very agreeable per¬ 
fume which it emits 
when dryine. This 
perfume, like that 
of Sweet Vernal 
Grass, is due to the 
presence of cumarine. 
The plant has a 
creeping under¬ 
ground stem, with 
unbranched angular 
air stems 6 or 8 in. 
high, and narrow 
lanceolate leaves, ar¬ 
ranged in whorls of 
about eight, at each 
node. The leaf edge.s 
bear fine hooked 
bristles, which cause 
the leaves to stick to 
the skin. The white 
flowers crow in little 
terminal cymes. The 
corolla is pure white, 
of funnel shape, and 
divided into four 
equal lobes. The 
stamens are four, and 
the pistil is composed 
of a two-1 obed style, 
seated upon a double 
inferior ovary, which 
changes into a hard 
two - lobed fruit, 
covered with short 
bristles. 

There is another 
sort of woodruff 
called Squinancy wort {Asperula cynanchioa\ 
common on the chalky downs of England. It 
has straggling stems, small heath-like leaves, 
four in a whoil, and pinkish flowers, followed 
by a small double granulated fruit. 

[j.i.] 

[a. N. m‘A.1 

Asphalt, or native bitumen, like naphtha, 
petroleum, and mineral tar, is believed to be 
of vegetable origin, and to have been formed 
by the slow decomposition of organic matter 
under marine or lacustrine conditions. Pure 
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asphalt is a black or brownish-black solid pos¬ 
sessing a sharp, bright, conchoidal fracture. It 
fuses at 100° C., emitting a strong smell of pitch, 
and burns with a bright but very smoky name. 
Sp. gr. 1 to 1*2. Its proximate constituents 
vary according to quality, but in greater or 
less percentages naphtha or light oils, heavier 
hydrocarbons not vaporizable below 100° C., 
resins, and kindred organic bodies are present. 

Asphalt in a very pure state was formerly 
found in considerable quantity on the shores 
of the Dead Sea, hence called Xocwa Asphaltitea. 
Pure asphalt also occurs at Avlona, in Albania, 
at Oaxatambo in Peru, in Cuba, and the famous 
great Pitch Lake of Trinidad. Of greater im¬ 
portance industrially than the pure asphalt is 
what is known as asphalt roclc, a limestone 
impregnated with bitumen in the propfirtion of 
about 8 parts of the latter to 92 of the former, 
although the richest samples, those from the 
Val de Travers, canton of Neufch4tel, Switzer¬ 
land, contain as much as 20 per cent bitumen. 
This rock is exploited at the Val de Travers, 
also at Seyssel, department of Ain, France, and 
at various other mines in France and Germany, 
and to a less extent in Spain. 

Asphalt is very extensively used for paving 
and rooting purposes, and owing to its elastic 
nature, which enables it to give way to chang¬ 
ing strains without breaking, it is one of the 
best materials to use for damp courses in build¬ 
ings. In France it has also been used as a 
lining for the walls of stables, for which its 
toughness and elasticity peculiarly adapt it, 
the liability to injury from kicking being thus 
lessened. Two methods of laying an asphalt 
surface are in vogue: (1) the mastic process, 
and (2) the hot compressed process. The former 
consists in boiling up together tinely ground 
asphalt rock with a proportion of tfir and tine 
sand, and pouring tne molten mass over the 
prepared surface—usually concrete—to the re¬ 
quired depth. The surface is then levelled 
and .sanded. The latter method is perhaps the 
one more commonly employed. Hot powdered 
asphaltic stone is spread on the premred sur¬ 
face, and hard pressed till it forms a homogene¬ 
ous elastic coating. Asplialt mastic is ductile 
and elastic, and consequently very durable, is 
smooth, easily kept clean, and has the advan¬ 
tage of being comparatively noi.seless. It is 
easily laid down and easily repaired. An 
objection has been urged against it on the 
ground of the slippery nature of the surface 
so prepared, thus rendering its use in the 
stable a source of danger. In this respect it is 
decidedly inferior to a flooring of well-dressed 
whinstone setts, but it has the advantage, in 
some districts at any rate, of cheapness. 

When an excess of tar is used in the mastic 
process, the melting-point of the material is 
considerably low'ered, and when used in tliis 
condition for flooring byres, has been known 
to be softened from the heat of the cows^ bodies, 
causing the adherence of the hair of the animal. 

Ill addition to its main use as a paving 
material, asphalt is also industrially applied 
to the manufacture of roofing felt and drain 
pipes of compressed paper. [j. b.] 


Aspidlotus ostreasfbrmis (the Oyster- 
shell Bark Louse).—A scale insect or Coccid 
which encrusts the bark of plum and other 
fruit trees, sucking out the sap and causing 
endless harm. It is shaped like a miniature 
native oyster shell; flattened, smooth with con¬ 
centric markings, grey to black with a small 
black spot slightly out of the centre. They 
thickly encrust the bark, producing a scurvy 
appearance. The insect beneath is yellow, and 
is found during the winter; the females are 
permanent under the scale; the males are 
winged, and hatch in April and May; the male 
is yellow with transparent wings. The females 
lay eggs under the scales in May and June, 
which soon hatch into little active larvae which 
wander over the trees; sooner or later they 
settle down, and the scale is gradually formed 
over them. 

Treatment .—Spraying with paraffin emulsion 
in winter at the rate of 6 gals, of paraffin, 5 lb. 
soft soap, to 100 gals, of water. Young stock 
should oe fumigated with hydrocyanic acid 
gas before being planted. [r. v. t.] 

Ass. — All the breeds and strains of the 
domestic ass — Equm asinusy L. — are believed 
to have de.scendea from the wild ass (E. tceni- 
opus) of Nubia, Abyssinia, and other parts of 
north-east Africa between the Nile and the 
Bed Sea. If this view is correct it follows that 
the domestic ass, though doubtless related to 
the wild ass of Somaliland {E. somaliensis% has 
sprung from a single wild species, and is hence 
distinct from the Asiatic asses, i,e. from the 
Kiang (E. /lemionus) of Mongolia and Thibet, 
and tlie Onager (E. onager\ varieties of which 
occur in Turke.stan and Persia, north-west 
India, and Syria. 

When and where asses first made their appear¬ 
ance on the scene it is impossible to say, and it 
is also impossible to say wjien asses were first 
domesticcited, or in what relation they stand 
to horses and zebras. It has often been pointed 
out that in make the Nubian asS resembles the 
Mountain Zebiu {E. zebra) of South Africa and 
Angolaland, and that the Kiang in colour as 
well as in make re.sembles the wild horse (E. 
prejcvahkii) of Mongolia; but we are not yet in 
a povsition to say tliat the African wild asses are 
closely related to zebras, or that the Asiatic 
wild asses and Prejevalsky’s horse are offshoots 
from the same branch of the Equidae family. 
That the ass was domesticated about the same 
time as the horse is suggested by the recent 
discovery of a stsituette in a Lourdes cave, 
which is believed to represent an ass provided 
with a halter. This ivory statuette seems to 
belong to the same section of the Early Stone 
Age as the carvings from Saint Michael 
d’Arudy representing horses wearing elaborate 
halters. 

The ass was evidently used in Egypt long 
before the horse; it played an important pait 
in Homeric Greece; and though the Arabs were 
late in acquiring horses, they seem to have 
possessed asses from time immemorial. That 
the domestic asses of modern times have all 
sprung from the Nubian ass is extremely prob- 
aole; nevertheless it is quite possible that just 
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as the African elephant was once domesticated, 
one of the Asiatic asses may have for a time 
lived under domestication. This view is sup- 
^rted by a bas-relief found at Nineveh by 
Layard, which represents the capture of a wild 
ass of the Onager type, a species which once 
existed in the south of Bussia, and probably 
also during historic times in the valley of the 
Danube. ' Further evidence in support of the 
domestication of the Onager we have in the fact 
that Indians in the army of Xerxes had chariots 
drawm by asses, and from asses being used in 
war in Carmania, an ancient province which 
included modern Persia. 

The domestic ass, i.e. the variety said to have 
sprung from E. tceniopua of Nubia, seems to 
have &en late in reaching Europe. According 
to Aristotle the ass was unknown in his time 
in Pontus or Scythia and in the country of the 
Celts (France and Germany), and there is no 
evidence that it reached England before the 
days of Ethelred, or that it was common before 
the end of the 17th century. Asses are easily 
distinguished from horses living under domesti¬ 
cation, but the difference between, say, a Kiang 
and the wild horse of Mongolia is not so obvious, 
for in Prejevalsky’s horse, as in the ass, the mane 
is short and upright, the face is bent downwards 
on the cranium (i.c. there is a convex or ram¬ 
like forehead), and there are only five lumbar 
(loin) vertebrfe. Moreover, in the wild horse 
of Mongolia the tail and hoofs are more asinine 
than equine. But while Prejevalsky’s horse is 
at least mule-like in many of its points, it differs 
from asses in having shorter ears, smaller nos¬ 
trils,^ and a complete set of callosities—in asses 
the liind chestnuts are absent; further, instead 
of braying it neighs like an ordinary horse. 

From the common horse asses not only differ 
in the ears and nostrils, mane, tail, hoofs, and 
callosities, but also in the skull and vertebral 
column. In a forest horse, e.g.^ there is a long 
flowing mane, part of which forms a forelock, 
a full tail with long hair up to the root, broad 
hoofs, a complete set of callosities, a skull with 
the face (which is short and broad) in a line 
with the cranium, and the spinal column pro¬ 
vided with six lumbar vertebrae. In horses of 
the Celtic and Libyan varieties, in addition to 
differences in the skull, mane, and tail, &c., there 
are differences in the callosities, for, as we now 
know, in these varieties the four ergots (fetlock 
callosities) as well as the hind chestnuts are 
absent. 

With the exception of the nearly white lips 
and muzzle, a typical domestic ass, like its 
Nubian progenitor, when seen from a distance 
appeal’s to be of a nearly uniform grey colour, 
relieved bv a dark dorsal band and a shoulder 
stripe, ana in some cases by bars on the legs. 
A closer examination, however, reveals the fact 
that the under surface of the body, the inner 
aspects of the legs above the knees and hocks, 
and the lining of the ears are of the same 
light- grey tint as the muzzle, and that in 
addition to an irregular light band round the 
middle of the ear there is a light ring round 

1 The noBtriU of the ass are often slit In Persia, India, and 
Malta, in order, it is said, to make breathing easier. 


the orbit. Sometimes the Nubian ass, instead 
of being grey, is of a rufous colour, like the 
Kiang. Ordinary mules are also frequently of 
a brownish-yellow colour and provided with dis¬ 
tinct bars on the legs, as in the ass of Somali¬ 
land. From a study of zebra-ass hybrids as 
well as ordinary mules and hinnies, one is led 
to surmise that the common ancestor of the 
asses was of a rufous or foxy-red colour, with 
distinct bars on the legs and numerous narrow, 
ill-defined stripes on the head, neck, and body, 
and perhaps spots on the hind quarters. 

Horses living under domestication vary greatly 
in their coloration, but the domestic ass is 
nearly as conservative in its colour as the wild 
horse. It may be white or black (as wild ani¬ 
mals may be white or black), but with rare 
exceptions it is some shade of grey, without 
either a star or blaze, white ‘ stockings spots, 
or blotches, or any suggestion of bright hay, 
red-dun, chestnut, or blue-roan. Of numerous 
asses noticed during a recent journey in the 
West Indies and Mexico only two were pie¬ 
bald, and only one had a blaze. 

The dorsal band and shoulder stripe, though 
rarely absent in grey specimens, vary consider¬ 
ably in colour and w'idth; the shoulder stripe 
may, moreover, be very short, or long and 
forked as in zebras, or repi*esented by two or 
more stripes at each side. The mane, usually 
dark, vanes in length according to the season, 
but the hairs seldom exceed a length of 4 in.— 
in rare cases a few locks of fine hair hang over 
the forehead or fall to one side of the neck, but 
this only happens when portions of the mane 
are not shed with the winter coat; when, as in 
the Poitou ass, the coat is retained for several 
years, there may be a distinct mane and fore¬ 
lock. The base of the tail is covered with hair 
like that on the hind quarters, but the middle 
portion carries somewhat longer hair, while the 
tip of the dock usually carries hair from 6 in. 
to over 20 in. in length; as in the wild horse, 
the dorsal band extends some distance along 
the tail. In well-bred Eastern asses the coat 
in summer consists of short fine hair, and of 
only slightly longer hair in winter; but in cold 
areas the coat of the ass differs but little from 
that of indigenous horses living under natural 
conditions, the outer coat sometimes reaching a 
length of 4 or 5 in. In some cases long hairs 
which appear on the forehead and above the 
orbits to some extent make up for the absence 
of a forelock. 

Asses having been specialized for an upland 
life—the Kiang, e.g., frequents valleys 12,000 to 
15,000 ft. above the sea level—the hoofs are long 
and narrow, with sharp, hard margins and long 
‘heels’, between which lie the elastic, bulbour 
portions of the frog which first reach the ground 
in walking. The noofs instead of spi’eading, as 
in the broad-hoofed forest horse, often diminish 
slightly from above downwards, with the result 
that they are narrower where they rest on the 
ground than at the upper border or coronet. 

In the horse the fetlock callosities often take 
the form of long, curved, spur-like projections 
(hence the name ergots), but in the ass they 
retain the form of p^, doubtless because th y 
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are still functional. In a lO-hands domestic ass 
the front ergots (oval convex structures) are 
likely to be 15 mm. (over | in.) wide and 25 mm. 
(1 in.) long, while the hind ergots, about the 
same length, may be slightly wider. Though 
smooth and soft at birth, the fetlock mds are 
usually hard and more or less fissured in the 
adult. In the horse the front chestnuts—oval, 
elastic, and slightly prominent pads at birth— 
usually develop into large, hard, horny, irregular 
structures which often project 1 in. or more 
beyond the level of the skin. In the ass the 
front chestnuts take the form of dark, smooth, 
thin, horny plates, which never project beyond 
the level of the skin. In a 10-hands ass the 
front chestnuts generally measure 38 mm. (1J in.) 
in length and 37 mm. in width. Compared with 
a horse, the front chestnut is nearer the elbow, i.e. 
it has migrated farther than in the horse from 
its original position at the wrist—a position it 
retjiins in tne dog and other carnivoi'a. The 
ass, like Prejevalsky’s horse, as already indi¬ 
cated, has an arched or ram-like forehead and 
the ears placed far back. When a domestic 
ass 10 hands high is compared with a Shetland 
pony of the same height, it is found that in the 
ass the head, in addition to being more con¬ 
vex above the level of the eyes, is longer and 
narrower (especially at the muzzle), the differ¬ 
ence in length being due to the ass having a 
longer face. In an ass with a head which 
measured over 17 in. from the occipital crest to 
the base of the uppei* incisor teeth, the ears 
measured over 9 in., t.e. more than half the length 
of the skull, including the incisor teeth; whereas 
in a Shetland pony of the same size the ears 
measured under 5 in. In horses the length of 
the ear bears no relation to the height at the 
withers^—a tall horse may have wiort ears, 
while a small horse may have long ones—but in 
the domestic ass the length of the ears is inti¬ 
mately related to the height. They usually 
measure over 9 in. when the height is 10 hand.s, 
over 11 in. when 12 hands, and over 12 in. 
when the height at the withers is above 14 
hands. By having the ears unusually long, an 
ass may be better able to discover in which 
direction his enemies are approaching. Although 
the face in the domestic ass is bent on the 
ciunium, as in sheep, the outline from the level 
of the eyes to the muzzle, instead of being 
convex as in the Kiang and the wild horse, is 
usually slightly concave. In the ass the neck 
is short, the shoulders upright, and the withers 
flat and decidedly lower than the croup—even 
in a lO-hands specimen the croup may be 2 in. 
higher than the withers. The croup usually 
droops considerably, hence the tail, though in 
a line with the backbone, is set on low. The 
limbs are, as a rule, slender and well formed. 
In a lO-hands ass the circumference below the 
knee may be only 5 in., and in a 12-hands speci¬ 
men w’ell under 6 in., whereas in a lO-hands 
Shetland pony the ‘bone’ may be over 6 in. 
The rnetacaimal (front cannon) bone, as in 
slender-limbed horses, is so narrow that the 
length is 7*4 times the width; in a horse of the 

1 This is due to the fact that domestic hones include 
amongst their anceston both long- and short-eared species. 


forest type, in which the ‘bone’ is round, the 
length of the metacarpal may be only 5*4 times 
the width. When, as in the large Poitou ass, the 
back tendons are (as the result of artificial selec¬ 
tion) well clear of the metacarpal, the ‘bone’ is 
flat, and may measure over 8 in. below the knee. 
’Tlie limbs, like the hoofs, have been specially 
modified for moving with great precision and 
at times at considerable speed along narrow, 
rugged mountain paths. Notwithstanding the 
upright shoulders, low withers, and slender 
limbs, an ass is capable of carrying or hauling 
much heavier loads than a horse of the same 
weight and size, and of plodding on for a much 
longer time without either food or water. 
Asses, like goats, are capable of finding suffi¬ 
cient food where most animals would starve. 
Probably for this reason they have in some 
countries been left to shift for themselves, with 
the result that they are now often dwarfed and 
badly made. In India, for example, where the 
ass leads a very hard life (is, in fact, as a rule 
an outcast at the tender mercy of the potter 
and washeiman), it often only measures 30 in. 
at the withers. But when well fed and cared 
for, the domestic ass often reaches in Europe 
a height of over 14 hands, while in America, 
by careful selection from amongst the de¬ 
scendants of asses introduced from Europe, 
some stmins now measure nearly 16 hands. 
In other words, under unfavourable conditions 
asses may be as small as the most diminutive 
Shetland ponies, while under favourable condi¬ 
tions they may be as large as a Clydesdale. 

In addition to feeding on grass, asses often 
browse on thistles and other thorny plants, and 
they seem especially to relish bitter and lac¬ 
tescent herbage, and to piefer brackish to fresh 
water. The common ass has the habits one 
associates with animals adapted for a lonely 
upland life. It avoids marshes, refuses to cross 
streams, but enjoys rolling in the dust, and 
finding its food on the sides of dry, rugged 
mountains or in isolated upland valleys. In 
temperament it profoundly differs from the 
horse. It wants the fire, courage, and keen¬ 
ness that make a horse, if urged, strive until 
completely exhausted. But given time it will 
accomplish more than a horse or any other 
beast of burden of a like weight and size. 
Though extremely intelligent, it is, as a rule, 
slow and stubborn; hence if ‘he who drives 
fat oxen should himself be fat’, he who drives 
the patient donkey should himself be patient. 

In England no attempt has been made to 
form distinct breeds of asses, but several dis¬ 
tinct types have been created on the Continent, 
and quite a number are met with in the East. 
Of European breeds the Spanish are perhaps 
the most famous, though not so familiar as the 
Poitou variety. The Poitou ass, probably de¬ 
rived from an ancient Spanish race, is charac¬ 
terized by a large head and enormous ears—ears 
lined with silken ringlets, but so ponderous 
that they are usually carried in a norizontal 
position, if not actually hanging down as in 
lop-eared rabbits. As the result of selection 
the Poitou breed is now distinguished by a 
heavy rough coat, large knees, plenty of ‘ bone ’ 
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—a 14-hands specimen often measures 8 in. 
below the knee—and by hoofs nearly as wide 
at the heels as in the zebra of Somaliland. In 
addition to Spanish and French breeds there 
is a large breed in Italy, a breed with fine 
clean legs in Malta (now best represented by 
a herd at Knockalva in Jamaica), and a very 
handsome variety in Pantellaria, a small island 
to the south-west of Sicily. Of Eastern breeds 
the most renowned is perhaps one—siiid to be 
of Arab lineage—met with in Syria, Persia, and 
Egypt. Tall, active, and docile, and of a dis¬ 
tinctly riding type, the members of this variety 
are extensivdy used as mounts by sheikhs, priests, 
lawyers, and rich Eastern merchants. A smaller 
Eastern variety, built on similar lines, but with 
a still more agreeable gait, is geneially reserved 
for the use of ladies. Of larger Syrian breeds, 
one, of a decidedly heavy build, is used for 
ploughing and other farm work, and also for 
conveying merchandise from the larger towns 
to the adjacent villages. Another, especially 
common in Damascus, characterized by a very 
long body, and ears as large as in the Poitou 
race of France, usually takes the place, in cerbiin 
parts of the East, of the Percherons, Shire, and 
other draught horses of western Europe. 

The part played by asses of the lighter type 
in an Eaatein city is well described in the fol¬ 
lowing passjigo from Mr. Wilson’s account of 
a year spent in Persia:—‘The donkeys are the 
sight 'par excellence of the streets of Tabriz. 
Donkeys with provision baskets filled with 
grapes or other fruit, with garden truck, or fire¬ 
wood; donkeys with butchered animals strapped 
on their backs; donkeys loaded with two moun¬ 
tains of straw larger than the beast itself; don¬ 
keys with all sorts of building materials, the 
bricks falling ofif, the poles draggiiiff and retidy 
to hit an unwary passer-by on the sliins; white 
donkeys mounted by white-turbaned high priests 
of Islam or veiled Khanums of the harem; wee 
grey donkeys with the rider dangling his feet 
within a few inches of the ground; donkeys 
returning at double-quick time, their loads hav¬ 
ing been disposed of. Without halter or bridle 
they crowd on one another and over the side¬ 
walks, leaving no room for the pedestrian.’ 

There is no kind of work to which the horse 
is put that cannot be more or less successfully 
performed by the a8.s. Mai tin, in his work on 
the liistory of the horse, refers to a donkey, 
fleet, docile, and intelligent, which had often 
‘ been in at the death after a tolerably hard fox- 
chase’, and, as already mentioned, asses were 
at one time used in war. Tlie ass is, however, 
better adapted foi* slow, steady work than for 
either sport or war, or for fciking part in tour¬ 
naments or pageants. At the present day the 
larger vaiieties are especially useful for breed¬ 
ing mules, while the smaller varieties, being 
less costly, hardier, and less liable to disease, 
more easily fed, and longer lived than the most 
vigorous moorland ponies, are pre-eminently 
suitable for playing the part of the poor man’s 
beast of burden. It is unnecessary to submit evi¬ 
dence of the vigour and frugality of the common 
donkey, but an instance may be eiven of its 
longevity. In Brettell’s account of the Isle of 


Wi^ht, it is mentioned that an ass for the space 
of fifty-two years drew up water daily fi’om the 
deep well of Carisbrooke Castle. This animal 
was probably at least three years old when he 
began to work at the wheel, and had he not met 
his death by falling over the ramparts of the 
castle he might have continued to draw water 
daily until he was well over sixty, for when he 
accidentally met his death he was still ‘ in per¬ 
fect health and strength’. 

In asses the perioa of gestation seems, as in 
zebras, to vary from t360 to 375 days, it is hence 
nearly a month longer than in horses living 
under domestication. The milk of the ass con¬ 
tains more sugar, and is said to be more easily 
digested than cow’s milk. In the East, from 
time immemoiial herds of mares have been kept 
to provide milk—it is from mare’s milk that the 
Mongol makes his koumiss—but in certain parts 
of Africa there are great herds of asses which 
the natives only use for milking. This is espe¬ 
cially the case, according to Jephson, to the east 
of the Dinka country. 

The foal of the ass has at birth, in cold areas, 
a thick coat of long hair of nearly the siinie 
colour as the parents. A foal I bred from 10- 
hands parents was, notwithstanding the long 
ears, a very attractive little creature. At birth 
it measured 26 in., but by the end of the second 
month it was 30 in., and when six months old 
it measured 33 in. at the withers. When a 
year and a half old it was 36 in. at the withers 
and 37i in. at the croup. 

In a wild state 8ir Samuel Baker sjiys the ass 
‘is the perfection of activity and courage, and 
has a high-bred tone in its deportment, a high- 
actioned step when it trots freely over rocks 
and sand, with the speed of a horse wdien it 
gallops over the boundless desert’. An indica¬ 
tion of activity and courage one often notice.^ 
in a well-fed aonkey stallion, but activity and 
courage ai’e quite as marked in a she-ass with 
a new-born foal. At first she shadows her foal 
exactly like a mountain zebra, and if a dog 
makes its appeaiunce it is ruthlessly driven 
away. Foals of all kinds at first instinctively 
follow moving objects. When a hoise foal fol¬ 
lows a strange mare the mother lushes about 
n a state of despair, but a donkey, perhaps be¬ 
cause of its greater intelligence, pushes her foal 
aside, or even with a thrust of the muzzle throws 
t to the gi’ound, and thus prevents its straying. 
A Norwegian pony, when occasion demands, 
does not liesitate to join issue with a bear, in 
like manner a wild ass sometimes vigorously 
and successfully defends itself from its great 
nemy the lion. It is hence not wonoerful 
that, when occasion demands, the dull and ap¬ 
parently unimpressionable donkey gives evi¬ 
dence of courage and agility. 

In Britain the ass is employed in agricultural 
labour to a limited extent only. As the Kerry 
is justly to be regarded as the poor man’s cow, 
so may the ass be considered as the draught 
animal par excellence for the cottager and small 
holder; and thus he is to be found chiefly in 
districts where small farms and crofts abound, 
viz. in parts of Wales, and more or less over the 
whole of Ireland. The eggs and butter which 
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constitute the chief produce of the small farms 
of Ireland are brougnt to the market towns by 
this patient drudge. Indeed the spectacle of 
the farmer’s wife driving along in her little 
donkey cart is frequently associated in the minds 
of tourists as an almost integral feature of the 
landscape of parts of the west of Ireland. In the 
hop grounds of Kent and in the market gar¬ 
dens around London the ass is equally at home, 
and performs useful labour in the marketing of 
vegetiibles and similar light labour. On account 
of his lightness of foot, also, he is peculiarly 
adapted for such operations as the mowing of 
lawns, and the borders of carriage drives and 
the terraces surrounding country mansions, 
liydropathics, &c., in which he is largely em¬ 
ployed 

On the larger farms of England and Scotland 
his services are not much in demand, although 
the spectacle of a donkey drawing a turnip-seed 
drill IS not unknown. So far as regards draught 
merely, there can be no doubt that the ass 
affords a cheaper source of labour than the 
horse; but being much slower in action, the use 
of the former involves a greater expenditure on 
human labour in order to effect a given amount 
of work, apart altogether from the fact that slow 
labour is incompatible with a comparatively 
cold climate such as that of Bi'itain. 

[j. c. E.] 

Assessment, the determination of the 
vMlue of property, made usually for purposes of 
Uxation. See Rating. 

Assimilation in Animals.— The vital 
activities of organisms, commonly termed their 
metabolism, are of two classes, constructive or 
assimilative, and destructive or dissimilative. 
The two processes go on simultaneously; their 
sepirate cliaracter is recognizable only in their 
results. Assimilation in animals, as in plants, 
is the transformation into living matter of sub¬ 
stances which are not living, and of the build¬ 
ing up of new non-living sulDstances. It is to 
be distinguished from the process of absorption 
of the digested foodstuffs by the mucous mem¬ 
brane of the alimentary canal, which is a pre¬ 
paratory process for the tiansmission of these 
stuffs throughout the body for the purposes of 
assimilation. Animals utilize complex organic 
compounds built up in the first instance by 
plants. They are carbohydrates, fats, and pro- 
teids. Besides these, certain minei'al compounds 
are made use of by animals in their assimilative 
processes. Calcium and magnesium are used for 
the skeletal fiumework, iron for the pigment of 
the blood; sodium and several other elements 
ar e also utilized. The energy liberated by ani¬ 
mals is derived from the substances thus assimi¬ 
lated. As to the relative values of the raw 
materials, it may t)e stated that from fats and 
carbohydrates alone man derives about five times 
as much energy as he does from the proteids of 
his food. [j. R.] 

Assimilation O'f Cartoon Dioxide.— 
When a living plant is pulled up and dried in 
an oven at a temperature of KXr C. it rapidly 
loses water and dies. The dry body of the plant, 
or its *dry matter’ as it is termed, is found to 
contain from 40 to 60 per cent of its weight of 
VOL. I. 


the element carbon. A good crop of wheat will 
contain about a ton of carbon in its straw and 
gi-ain pel' acre. 

The slow accumulation of this element within 
the bodies of timber trees and growing plants 
generally has been a subject of interest from 
early times, and many investigations have been 
made to determine the source fi'om which the 
carbon is derived. The view was prevalent up 
to the end of the 18th and beginning of the 19tn 
centuries that the carbon was derived, along 
with other necessary food constituents, through 
the roots of the plant, from the humus or de¬ 
caying vegetable matter of the soil. In the case 
of fungi and a few saprophytic flowering plants 
this is true; but Liebig in 1840, and Boussin- 
gault later, showed that green plants can grow 
satisfactorily and accumulate carbon compounds 
in their tissues when their roots are kept in sand 
or water containing no humus, so long as the 
leaves of the plants are exposed to the atmos¬ 
phere. The only source of carbon available 
under these conditions is the carbon-dioxide 
gas of the air. Although the amount of this 
gas present in the atmosphere does not nor¬ 
mally exceed moie than about 3 parts in 10,000, 
it has been abundantly proved tliat this is the 
source from which green plants obtain all the 
carbon they need for their growth. Carbon- 
dioxide gas is being poured out continually into 
the surrounding air by all animals in the l espira- 
tion process which they carry on. Moreover, 
all plants, green or otherwise, give off carbon 
dioxide. In the processes of fermentation and 
decay, and in the combustion of coal, wood, oil, 
and other fuels, a largo amount of this gas is set 
free and diffuses into the atmosphere. Yet in 
spite of these additions the composition of the 
air in respect of carbon dioxide remains the 
same, since green plants continually absorb the 
latter and utilize the carbon in it for the maiiu- 
facture of various substances needed in their 
nutrition and growth. 

The absorption of carbon dioxide takes place 
through the stomata or minute pores of the 
leaves, and proceeds at an astonishing rate when 
circumstances are favourable. In one instance 
a sunflower absorbed 412 c. cm. of gas per hour 
for eveiy square metre of leaf sui'face. Imme¬ 
diately after carbon dioxide enters a green leaf 
which is exposed to light, a similar amount of 
oxygen is usually given off into the air, and 
the plant rapidly increases in dry weight from 
the carbon, which is retained. It is found that 
the latter becomes combined with the element 
of water to form sugar and other carbohydrates. 
This process of the manufacture of carbohydi ates 
by green plants from the carbon dioxide of the 
air is often spoken of as ‘ assimilation although 
the same term is used by animal physiologists 
in a different sense. The facts may be repre¬ 
sented in a geneial way thus:— 


Carbon di¬ 
oxide from f 
the air 


water fron i 
the soil 


in tlic 
\ plant to 




a carbohydrate 
-f oxygen. 


The conditions governing the process will 
bo discussed below. The chemical nature of 
the carbohydrate first produced has been the 
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subject of much elaborate investigation. When 
the decomposition of carbon dioxide and the 
exhalation of oxygen from the green leaves of 
plants is going on, there is a rapid increase in 
the sugar-content of the leaves, and it would 
appeal* from the work of Bi*own and Morris that 
cane sugar is one of the early products of carbon- 
dioxide assimilation. A certain amount of these 
sugars are used in respiration, but the bulk are 
transferred from the leaf blades where they ai‘e 
made by way of the petioles to the stem of the 
plants, and finally to centres wherever the for¬ 
mation and growth of new organs is going on, 
or where reserve matei*ials are being deposited. 

In many plants starch grains make their ap¬ 
pearance in the leaves as the first visible product 
of assimilation. But there is little doubt that 
these are made from the previously manufac¬ 
tured sugar, and that they only arise when the 
<;ells of the leaves are producing more airbo- 
hydrate material than can be used in cell nutri¬ 
tion, respiration, and ti*anslocation in the sap- 
stream going f 1*0111 the leaf to the stem. 

At the end of the day the leaf tissues are 
loaded with starch, but during the night, when 
assimilation ceases, the starch is changed back 
again into sugars and other soluble substances 
by the action of the ferment diastase present 
in the leaf cells. Much of the starch or all of 
it disappears before dawn, and the dry weight 
of the leaf decreases, since the soluble materials 
are transfei*red to the stem and other jmrts of 
the plant. Starch in the leaf is merely a reserve 
material, just as it is in a tuber. 

The various sugars which arise when assimi¬ 
lation is going on are highly complex chemical 
bodies, and it is highly improbable that they 
were formed directly from carbon dioxide and 
water. No doubt there are intei*niediate pro¬ 
ducts simpler in constitution than the carbo¬ 
hydrates, but from which the latter are made; 
what these are is not certain. 

Bayer in 1870 suggested that formaldehyde 
(CHgO) is first produced according to the fol¬ 
lowing equation;—CO 2 + H^O = CH^O + and 
that the sugars result from the coiiaen.sation of 
this substance. This hypothesis, or some modi¬ 
fication of it, is the most plausible hitherto ad¬ 
vanced, and finds considerable support in the 
recent investigations of Pollacci and others. 

The production of carbohydrates in the ‘as¬ 
similation’ process cai’i’ied on by plants is depen¬ 
dent on a variety of conditions, of which the 
following are the most important:— 

1. The plants must be living. 

2. Carbon dioxide must be present in the sur¬ 
rounding atmosphere. 

3. They must contain green chlor'oplastids. 

4. Light of a certain intensity must be avail¬ 
able, and 

5. A suitable temperature is necessary. 

6. The pi'ocess is also influenced by the water 
supply aiKl chemical nature of the materials 
ttiken up in solutions by the roots of the plants. 

Assimilation ceases as soon as death of the 
plant takes place. The amount of carbon di¬ 
oxide in the air is about 3 parts in 10,000. 
According to Brown and Kscombe it varies 
£i*om 2-7 up to 3*62 in 10,000 in the air, 3 to 4 ft. 


above the surface of the soil. On the surface 
and within the interstices of the soil the COjj 
may reach 12 parts per 10,000 or over. 

Oailletet and Moll, nowever, have shown that 
the production of carbohydrates by the plants 
practically ceases, or is at any rate not sufficient 
for healthy nutrition, when the roots have access 
to soil or solutions containing COg, if the leaves 
are exposed to an atmosphere from which this 
gas is absent. The leaves are the chief organs 
in which assimilation of carbon dioxide is carried 
on, and the gas penetrates only through the 
stomata: direct proof of the latter fact has been 
given by Blackman and others. 

It has been previously mentioned that oxygen 
is given off when CO^ assimilation is going on. 
There is usually more oxygen exhaled than CO., 
(X) 

absorbed. The ratio varies in diflerent 

plants: in cress it was found by Scliloesing 
to be •75, in mustard *87, in flax *9. 

It is in the specialized portions of protoplasm, 
which are known as chloroplastids, that assimi¬ 
lation is effected in green leaves. These aie 
small green structures embedded in the colour¬ 
less protoplasm of the cells, the green colour 
being due to a peculiar substance, chlorophyll, 
with which thev are permeated. In them starch 
grains generally make their appearance when 
carbon dioxide is being assimilated, and by 
utilizing certain aerobic bacteria it may be 
shown that oxygen is given off fi*om the chloro¬ 
plastids only, and not from the rest of the 
protoplasm, when assimilation occurs. 

Chlorophyll may be extracted from tlie chhjro- 
plastids in a more or less altered form, but it 
has no power of reducing COg in this state. 

In the white parts of the leaves of variegated 
plants, in tubers and roots devoid of green 
colour, and in petals of coloured flowers, no 
assimilation of carbon dioxide takes place, al¬ 
though in such parts colourless plastids may 
occur which have the power of forming staich 
grains from sugars ana other carbohydrates al¬ 
ready formed in the green portions of the plant. 
The green-coloured plastids present have alone 
the power of manufacturing carbohydrates and 
starch from the simple inorganic materials CO.^ 
of the air and water from the soil. 

Light has a potent influence on carbon-di¬ 
oxide assimilation; without it chlorophyll is 
not formed. Moreover, it is from the rays of 
light that the energy necessary for the chemi¬ 
cal changes involved in the process is derived. 
In darkness the manufacture of carbohydrates 
by green plants ceases, and in shady places, in 
crowded plantations, and on dull days iii winter, 
assiinilation is very much reduced. Starvation 
and impnmer nutrition occurs under such con¬ 
ditions. In most cases direct sunlight results 
in a maximum of work of this kind, but certain 
shade-loving plants need a moderate intensity 
of light for proper nutrition. The rays most 
active in the process are those lying between 
the yellow and red end of the spectrum. At 
low temperatures chlorophyll is not formed, 
.Rreen leaves have little power of carbon* 
dioxide assimilation. As the temperature is 
raised, the latter increases up to about 20° or 
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26° C., after which it decreases until death takes 
place. 

The assimilation of carbon dioxide in the ab¬ 
sence of light, and without the aid of chloro¬ 
phyll, is brought about by certain bacteria. The 
nitrite and nitrate bacteria concerned with the 
process of nitrification in the soil are able to 
utilize carbon dioxide as the source of the carbon 
needed for the formation of their organic sub¬ 
stance. The necessary energy for the process 
is derived from the oxidation of nitrogenous 
compounds. 

The sulphur bacteria are also capable of as¬ 
similating carbon dioxide, the energy needed 
being obtained from the oxidation of sulphur 
and sulphuretted hydrogen. [j. r.] 

Aster.— A large genus of Composita) scattered 
over Europe and Asia. Many of the species are 



Aster amellus bessarabicus 


cultivated as garden plants in this country, the 
smaller ones, chiefly from the Himalayas, in 
rock gardens, the larger, coarser species, chiefly 
from the United States, and popularly known 
as Michaelmas Daisies, being largely grown for 
autumn effect, most of them flowering late in 
the year when nearly everything else has been 
brought to an end by cold and wet. They are 
apt to become troublesome if planted in small 
borders, unless they are dug up annually and 
reduced in bulk. In large borders, mixed 
with shrubs, or in open plantations of trees 
where some sunshine can reach them, these 
Michaelmas Daisies are very effective. They 
thrive in the poorest soil, and supply most 
useful, elegant, pretty-coloured sprays at a time 
when flowers generally have become scarce. 
‘ There is a quiet beauty about them, and their 
variety of colour, of form, and of bud and 
blossom is delightful. For the most part they 
are regardless of cold or rain. Less showy than 
the Chrysanthemum, they are more refined in 
colour and form. Even where not introduced 
into the flower garden, they should always be 


grown for cutting, and they are excellent for 
forming bold groups to cover the bare ground 
among newly-planted shrubs. Nothing can be 
more easy to cultivate. The essential point is 
to get the distinct kinds.’ (W. Bobinson.) The 
species hybridize freely, and a great number of 
improved garden forms have been obtained in 
consequence. They are easily propagated by 
division of the rootstocks in early spring, or 
from cuttings of the young shoots taken when 
they are 3 in. high and planted in sandy soil in 
a moist heated frame. The taller growers re¬ 
quire to be supported with stakes, which should 
be as light as possible, willow or hazel wands 
being most suitable, llie slioots may often be 
reduced in number with advantage. The best 
sorts are:— 

A. acris. —Early flowering, blue, 2 ft. high. 

A. amellus^ and its varieties amelloides^ less- 
arabicuSy and major. 

A. cordifolius. —4 ft. high, graceful, flowers in 
plumes in October and November. 

A. dijfusus. —A delightful plant of spreading 
habit, about 1 ft. high, and covered with crim¬ 
son and wliite flowers. 

A. grandiflorus. —A yard high, flowers bright 
purple, developed in November. 

A. Novas Anglice .—Tall, large-flowered, late. 
There are several varieties of it, named •puU 
chelluSy violet; rose^is^ pale l ose; and I'uher^ 
bright crimson. 

A. Novi Belgii .—Tlie parent of some of the 
best of the tall elegant Kinds, such as Alhioiiy 
white; Archer Hina^ rosy lilac; Denms^ lilac 
purple; Harpur Crewe, white, rose-tinted; and 
Hohert Parker, lilac purple, 2 in. across. 

A. versicolor. — Dwarf and spreading, with 
white and pink flowers. 

The China Aster is not an aster proper, but a 
Callistephus, which see. [w. w.] 

Aster Parasitic Funs^i.— Damping-off 
is very common, especially amongst seedlings; 
,this indicates excess of moisture and lack of 
ventilation (cf. seedling disease of cabbage). The 
destruction of older plants, accompanied by 
mouldiness, is generally caused by the Aster 
Worm. See ENCHYTRiEUS. [w. o. s.j 

Asthenia*— A condition of asthenia, or wan"*:/ 
of vital power, of weakness or general debility 
without any defined or recognized disease, is met 
with in animals which are referred to as ‘bad 
doers‘ wasters ’, ‘ skinters and by other names. 
Such animals often prove later to be tuber¬ 
culous, or sufiering from organic disease, of 
which asthenia was but a symptom. Apart 
however from any known disease to be dis¬ 
covered by the most careful post-mortem ex¬ 
amination, ca.ses of asthenia do occur., and 
nothing is discoverable after death but such 
general pallor of the tissues as would neces¬ 
sarily result from the wasting which had been 
visible during life. It would seem as if some 
toxin inimicfiil to the life of the red blood cor^ 
puscles gained access to the body, and caused 
their very gradual extinction. Investigations 
of an exhaustive character have been carried 
on by the United States Bureau of Agricul¬ 
ture in connection with asthenia or ‘going 
light* in fowls. Although no specific organism 
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or toxin has been so far isolated and identified 
as the cause, one is known to produce disrup¬ 
tion of the blood cells in red water (see Bed 
Water). 

The persistent administration of iron and of 
vegetable bitter tonics is the most suitable 
treatment. [n. l.] 

Asthma- —The difficult breathing recog¬ 
nized as asthma in man has no analogue in 
the animals of the farm, unless we include 
the dog as such. What is known as ‘broken 
wind’ in horses was formerly compared to 
asthma, but is now attributed to some ner¬ 
vous derangement connected with the diges¬ 
tive process. Fat and old dogs are the victims 
of asthma, which is dependent on an inter¬ 
mittent bronchial spasm. A spasmodic cough, 
accompanied with wheezing and inefiectual at¬ 
tempts to expectorate, are the chief symptoms. 
Treatment consists in keeping down the bulk 
of food, and giving only lean meat or other 
concentrated aliment. Sedative medicines, as 
chlorodyne, digitalis, belladonna, chloral, the 
bromides of ammonium and potassium, and 
opium, have marked beneficial effects in com¬ 
bination with expectorants such as ipecacuanha, 
sulphate of potash, antimonial wine, squills, 
ana other remedies in common use for man¬ 
kind. Owing to the dog’s inability to expec¬ 
torate, the bulk of the phlegm which he so 
laboriously coughs up is swallowed, and ag¬ 
gravates the trouble by an accumulation of 
viscid mucus in the stomach. For this reason 
emetics are found to give better results than | 
other forms of medication. Apomorphine is i 
the best of these for the dog, in doses of 
i to i gr. Sulphate of zinc, mustard, and 
the other substances in common use for man 
are effectual in exciting vomition in dogs. 
Many asthmatic old dogs may continue a 
career of usefulness by the administiation of j 
a suitable emetic about three times in a | 
fortnight. It should be given on an empty 
stomach. Modern canine surgeons resort to 
the stomach pump, reversing its action in I 
order to "wash out the stomach, an operation 
which is followed by very great beiient. 

[u. L.] 1 

Atavism.— When two varieties or two pure ; 
breeds are crossed, the offspring sometimes ex- i 
actly resemble one of the pai’ents, sometimes 
they are an unequal blend of both jiarents. 
Whether the crosses (now often called hybrids) 
are identical or nearly identical with either the 
male or the female parent, or are an unequal 
blend of both parents, they often when inter¬ 
bred produce offspring of three different kinds, 
viz.: (1) Some having the characters of the 
variety or breed used as the sire; (2) some hav¬ 
ing the characters of the variety or breed used 
as the dam; and (3) some resembling their 
parents, i.e. the first crosses or hybrids. In 
other words, some of the offspring throw back 
or revert to the grandsire, others revert to the 
randdam, while others take after their imme- 
iate ancestors or parents. In a crossing ex¬ 
periment of this kind we have an example of 
the simplest form of reversion or atavism. 

When the crossing of two varieties or breeds, 


or of two species which yield fertile offspring, 
is made on a large scale with either plants or 
animals, it is ascertained that the reversion to 
the grandparents always takes place in a con¬ 
stant and orderly manner. For example, if the 
hybrids obtained by crossing two pure breeds 
of fowls or rabbits are sorted, it is found that 
25 per cent have reverted to, and are, or appear 
to be, as pure as, the grandsire, that 25 per cent 
agree with the granddam, while 50 per cent 
resemble, and, when interbred, behave exactly 
like their parents, i.e. they again produce 25 
per cent of each of the original varieties used, 
and 50 per cent like themselves. This law of 
reversion (discovered by Gregor Mendel when 
experimenting with peas) is now known a.s 
Mendel’s law. 

While the majority of reversions probably 
conform to Mendel’s law, there are others which 

B = K 



Fig. 1.—Diagram Illustrating Mendel’s Law 

B, Black-faced sheep crossed with K, St. Eilda rain, 
produced the crosses of hybrids n K. The hybrids B X 
when interbred produced (1) B— pure black-faced sheep; 
(2) R—pure St. Kilda sheep; (3) n K-hybrids, which 
when interbred again produced B, K, and b k. 

cannot be regarded as Mendelian. For example, 
when two varieties of pigeons (say an ‘Arch¬ 
angel ’ and an ‘ Owl ’) are crossed, and their 
hybrids bred with a third variety (say a white 
Fantail), the offspring may in colour, make, and 
attitude very closely agree with the remote 
common ancestor of all the domestic pigeons, 
viz. the wild rock pigeon {Columha livia). But 
while an extreme case of reversion of this kind 
may not be Mendelian, it may be due to the 
same cause as the reversion which results when 
the offspring of two pure varieties or strains are 
interbred, i.e. the explanation which accounts 
for the orderly Mendelian reversion may also 
account for extreme forms of reversion, such 
as now and again occur in both plants and 
animals. 

How is Mendelian reversion explained? To 
answer this question reference must be made 
to the germ cells. In the case of animals de¬ 
veloped from a single germ cell (from a par- 
thenogenetic ovum, i.e, a female germ cell ca¬ 
pable of producing a new individual without 
any assistance from a spermatozoon or male 
germ cell), there is very little if any variation 
of either a progressive or regressive kind. In 
the same way there is, as a rule, extremely little 
evidence of variation when the male and female 
germ cells are produced by closely related mem- 
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bers of a long-established inbred race. This 
is probably because the male and female germ 
cells, being practically ‘ chips of the same block ’ 
—having great affinity for each other,—com¬ 
pletely blend, when they eventually meet, to 
form what is technically termed the zygote 
or fertilized ovum. On the other hand, when 
two germ cells from unrelated individuals, be¬ 
longing to distinct races or breeds, which for 
countless generations have been living under 
different conditions and developing in different 
directions, come into contact, there may only be 
just sufficient affinity to admit of their co-oper¬ 
ating with each other to produce a new indi¬ 
vidual; i.e. the male germ cell may merely set up 
the subtle changes which eventually lead to the 
formation of a new individual, without, in a real 
and full sense, blending with the female germ 
cell—in very much the same way as certain chemi¬ 
cal solutions start the development of the unfer¬ 
tilized eggs of sea-urchins and certain other 
invcT tebrates. This view is supported by what 
actually happens in some cases during and after 
fertilization; for, as we now know, there is in 
some cases an absence of that complete fusion 
one naturally expects during conjugation be¬ 
tween the protoplasm of the male and female 
germ cells. Hence in the case of germ cells 
from distinct varieties, races, or breeds, there 
may be co-operation rather than blending, with 
tlie" result that though the cells forming the 
somatic portion or body of the new individual 
may afford little evidence of incomplete fusion, 
the minute protoplasmic particles composing the 
cells destined to form the eggs or sperms may 
be, as it were, divided into two camps ready 
to take up independent positions whenever an 
opjjortunity offers. Such an opportunity occurs 
f(»r a divorce taking place between the imper¬ 
fectly blended germ plasm, derived from two 
very different sources, w'hen the time arrives 
fur the formation of the germ cells—for the 
appearance when maturity is reached of ripe 
sperms in the male and ripe eggs in the female. 
In a word, the offspring of hybrids consist of 
2") per cent of each of the varieties or breeds 
represented by their grandparents, and of 50 
per cent having the characters of their parents, 
l»ecause the germ cells of the hybrids, instead 
of being hybrids like their })arent8, are identical 
wdth, as pure as, the germ cells of their grand¬ 
parents, 50 per cent of the ova and sj)erms 
consisting of protoplasm derived from each of 
the vai’ieties or breeds originally crossed. If 50 
per cent of the offspring of hybrids are atavistic 
--25 per cent reverting to the granddam and 25 
per cent to the grandsire—beciiuse the hybrids 
produce pure germ cells, it is highly probable 
that reversions to remote ancestors may in at 
least some cases be due to the appearance of 
germ cells identical or nearly identical with the 
germ cells of more or less remote ancestors. 

Perhaps, however, the resemblance between 
germ cells may in many oases be physiological 
rather than morphological. In many cases the 
one germ cell is so prepotent that the other 
seems to count for nothing in the new indi¬ 
vidual produced. When this is the case the 
parent which supplied the prepotent germ cell 


is termed the dominant parent, the other the 
rece&sive parent. When there is reversion to 
a remote ancestor it may not be due to germ 
cells being in structure an exact reproduction 
of those of the ancestor restored, but rather 
to the ancestral germ plasm for some reason 
or other proving more prepotent than the germ 
plasm of the more immediate ancestors—to the 
ancestral germ plasm proving dominant. Traits 
recently acquired are often easily lost. When 
members of two varieties fundamentally alike 
but differing in minute details are crossed, the 
recently acquired points are often feebly devel¬ 
oped or altogether absent from the offspring. 
In some cases this is doubtless in part aue to 
the points of the one variety being very different 
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A and B, twu pure varieties. Fi, hybrid offspring. Gi, pure 
genu cells produced by hybrids. F*, pure and hybrid oflf- 
spring—‘if) per cent like variety A, 26 per cent like variety B, 
and 60 per cent hybrids. G», pure germ cells produced by 
the second generation. (After Prof. Arthur Thomson.) 

if not actually antagonistic to the points of the 
other variety. When in various respects the 
one variety, instead of affording support, is 
actually antagonistic to the other, ancestral 
chanicters, having a clear field, are almost 
certain to surge to the surface. 

It may hence be assumed that pronounced 
reversions that lie beyond the pale of the Men- 
delian hypothesis may in some cases be due to 
the acciaental appearance of gei*m cells nearly 
identical in composition with the germ cells of 
long-lost ancestors, while in other cases they 
may be due to the ancestral protoplasm gain¬ 
ing ascendancy over the protoplasm repi’esent- 
ing recently acquired and not yet well fixed 
characters. 

Amongst wild plants and animals there seems 
to be a constant struggle between progressive 
and regressive variation, the piogress made in 
any given direction being as a rule to a certain 
extent lost or toned down by reversion. In 
Galton’s law we have an attempt to account 
for reversion. This law teaches that the parents 


230 


Atavism 


contribute one-half, the grandparents one- 
quarter, the great grandparents one-eighth, and 
the more remote parents tlie i*emainder of 
the characters to the average offspring. When, 
however, the progress is rapid or discontinuous, 
i.e. when sporting takes place, the regression 
may be decidedly less than Galton’s law leads 
one to expect, feut in all cases breeders must 
be prepared for a certain amount of reversion 
even when working with pure more or less 
inbred strains, and they should ever bear in 
mind that if an objectional trait of any kind, 
mental or physical, is introduced into a strain, 
many generations may elapse before it is again 
got rid of. The breeders gi-eat objection to 
retrogression is that extremely desirable char¬ 
acteristics—whether they arise fortuitously or 
are the result of a series of carefully thought- 
out matings—are liable to be altogether lost, 
or so dwindled by reversion that they do little 
to enhance the value of the breed. Apparently 
new points are sometimes lost through want of 
vigour in the breeding stock. When this is the 
case, reversion is more likely to be checked by 
using a vigorous sire in which the desirable 
trait is feebly developed, than a closely related 
but non-vigorous sire with the features or 
points it is wished to perpetuate unusually 
well developed. In nature, reversion may in 
some cases be highly beneficial by toning clown 
extreme variation, which if left unchecked 
would produce varieties ill adapted for the 
environment. In the case of domestic animals 
it is useful in as far as it now and again gives 
the breeder the opportunity of restoring the 
lost vigour of his special strain without resort¬ 
ing to intercrossing, i.e. to the infusion of new 
blood. Amongst wild animals inbreeding seems 
to be harmless because the unfit are mercilessly 
eliminated. But amongst domestic animals in- 
breeding may in some cases soon lead to a loss of 
vigour if not also of size and fertility. Whether 
or not this happens largely depends on the 
breeder. If from time to time advanttige is 
taken of fortuitous reversions the vitality of 
even closely inbred strains may be long main¬ 
tained at a high level. In 1899 an inbreeding 
experiment was started with a pair of goats 
which were neither inbred nor intimately 
related. Though no fresh blood has been intro¬ 
duced, the kids born in the spring of 1907 are, 
notwithstanding very close in-and-inbreeding, 
larger and more vigorous than those born in 
189k This result has been partly due to the 
fact that nothing has ever been done to pro¬ 
long the life of weaklings, but chiefly because 
in the 1905 kids there was almost complete 
reveraion to the vigorous sire used when in 
1899 the experiment was initiated. 

Only one other advantage of reversion need 
be mentioned. In the case of domestic as in 
the case of wild animals, natural selection is 
constantly at work, even when the conditions 
provided by the breeder are, or seem to be, 
of the most favourable description. In other 
words, the surroundings, however favourable, 
are constantly at work eliminating the indi¬ 
viduals ill-adapted for their immediate environ¬ 
ment. Sometimes the season is too dry, some¬ 


times too cold and damp, sometimes it favours 
the appearance of dangerous parasites. If in 
anj'’ given herd there has been reversion in 
several directions, the chances are that there 
will always be some individuals capable of 
coping with the unusual drought, the cold 
moist conditions, or the excessive number of 
external or internal parasites. The following 
examples will serve to illustrate the kind and 
nature of the reversions likely to come under 
the notice of breeders. Many examples might 
be given of reversion in plants, but it will suffice 
to give instances from tlie animal kingdom. 
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FiK. 3.—Examples of Atavism In the fore limb 
of the horse 

It is hardly necessary to siiy that it is some¬ 
times difficult to distinguish regressive fioni 
progressive variations, fliat it is conceivable 
an organism may hit ‘an old mark when try¬ 
ing to hit a new one \ and that only the appear¬ 
ance of characteristics which existed in the 
more remote ancestors can be included in the 
category of reversions. By studying the devel¬ 
opment of the Equidie it was discovered some 
yeara ago that the horse passes through a three¬ 
toed stage, thus confirming the view that the 
living members of the horse family have sprung 
from three-toed forms which flourished during 
the Miocene period in America if not also in 
Asia. By artificial selection the third or middle 
toe has been so greatly increased in Shires and 
Clydesdales that it is now nearly twice the size 
it reached in their Pleistocene ancestors. The 
constant selection of individuals with a large 
middle toe has apparently led to changes in 
the small degraded second and fourth toes—in 
the ‘buttons’ which form the tips of the splint 
bones—but now and again one or both of these 
toes increase sufficiently to project through the 
skin and form an ‘extra’ digit (fig. 3, II and 
II). When this happens we have an excel- 
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lent and very remarkable example of reversion ; 
or atavism—the unexpected restoration of a 
comnlex structure whicn even in Miocene times 
was as useless as the pettitoes of our present 
deer and oxen. 

Recent investigations indicate that the major¬ 
ity of the horses now living under domestica¬ 
tion have in part sprung from a species akin 
to the wild horse {Equus pr^evalskii) which 
still survives in Central Asia. In this wild 
horse the mane is short and upright, the fore¬ 
lock absent, and the tail mule-like—the upper 
part of the dock carries short hairs of a greyish 
colour, the middle part longer and somewhat 
darker hair, while from the tip grows a small 
bunch of strong black hair which ends in a 
point about the level of the fetlocks. Probably 
twenty thousand years have elapsed since the 
horses of the Prejevalsky type were blended 
with certain other types to form the founda¬ 
tion stock from which the dfunestic horses of 
north-western Europe have sprung. Never¬ 
theless one occasionally comes across domestic 
horses both in Europe and America in which 
the mane and tail leniind one forcibly of the 
wild horse recently discovered in Mongolia. 
By crossing a primeval - looking mouse-dun 
Shetland pony mare with a black Welsh jK>ny 
stallion what might very well be allied a 
hybrid has been produced; for there is only 
a short tuft representing the forelock, the mane 
is so short and still’ that instead of lying in con¬ 
tact with the neck it is semi-erect and arches to 
l)r)t}i sides of the neck, while the tail in colour, 
structure, and amount very closely agrees with 
the tail of a wild mare recently imported from 
Mongolia. Had the history of this cross and 
her parents not been known, the somewhat 
mule-like mane and tail might very well have 
been regarded as a striking instance of tele- 
gony—been accounted for by assuming that she 
had been infected by a previous sire to which 
she had produced mules. Now that we are 
satisfied oomestic horses include amongst their 
ancestors a species like Prejevalsky’s horse, we. 
I'eali/.e that in the mule-like mane and tail of 
this cross-bred pony we have an undoubted 
instance of reversion. One other instance of 
reversion in the Equidie may be cited. It has 
long been assumed that the Equidje have de¬ 
scended from a ‘dun-coloured ancestor more 
or less striped ’. For reasons already hinted at, 
crossing often leads to reversion—the amount 
of regression varying as a rule with the amount 
of the difference between the varieties or species 
experimented with. When, e. 7 ., a white-limbed 
ti*ue Burchell zebra is crossed with a zebra of 
the Chapman variety having only faint liars 
above the knees, the hybrid is generally richly 
barred to the hoofs. Again, when an ass and 
a mare both devoid of leg stripes are crossed, 
a mule with distinct Imrs on the legs is often 
obtained. In these cases the reversion, though 
.sufficiently evident, is not very pronounced. 
When, however, a Burchell zebra is crossed 
with a mare or with an ass, the hybrids ob¬ 
tained have sometimes quite twice as many 
stripes on the face, neck, and trunk as the 
zebra parent—as many stripes as in the very 


richly decorated Grey’s zebra of Abyssinia and 
Somaliland. One can only account for the great 
increase in the number of stripes in certain 
zebra hybrids by assuming there has been 
reversion to a remote ancestor of the Burchell 
zebra, which in its markings resembled the 
species still living in Somaliland. In Mr. Dar¬ 
win’s Animals and Plants under Domestication; 
in my papers on Reversion and Telegony (Trans¬ 
actions of the Highland and Agricultural 
Society, 1901-2); the Penycuik Experiments 
(A. & C. Black, 1899), and in all works on 
heredity and variation, many cases of rever¬ 
sion are given. Moreover, every breeder is 
more familiar with regressive than with pro¬ 
gressive variation. When the numerous cases 
recorded are con.sidered it beconie.s evident 
that reversion may be limited to one or two un- 
inqjortiint traits—a patch of colour, a peculiar 
attitude or expression—or be so complete that 
it may result in the all but complete restora¬ 
tion of a remote ancestor. See also arts. Breed¬ 
ing, Law’s of; Mendelism; Telegony. 

[j. c. E.] 

Athalia spinarum (Turnip Sawdy, or 
Tenthredo) is a handsome insect, which sorne- 



The Turnip Sawfly {Athalia spinanim) 


1, Female, nmKnifled (natural size shown by cross lines); 
2, leaf as tut for deposit of eggs; 3, egg; 4, leaf as eaten 
by caterpillar, with left skin; 5, caterpillar feeding; 6, 
same at rest; 7, cocoon; 8, pupa. 

times is found as early as May, hut it is most 
abundant from the middle of August to Octo- 
bei’. The female (see 1 in fig.), l)y means of 
four little siiws inserted undei* her tail, cuts 
tlirough the lower skin of the leaf close to the 
edge, and deposits her eggs (see 2 in fig.); they 
are minute (see 3 in fig.), but quite vi.sible, fi’om 
their being enveloped in little oval sacs, which 
are pellucid, or of an ochroous tint. In five 
days these hatch, and the caterpillars commence 
feeding upon the turnip leaves, leaving only the 
fibres; and often rendering the field a forest of 
skeletons, to the destruction of the bulb. It is 
a very remarkable fact that in some situations 
they will not touch the swedes, whilst in other 
places they reject the white turnip leaves; and 
again they will be seen stripping a field in the 
most regular succession, or taking it off by large 
patches; this, however, arises from the deposi¬ 
tion of the eggs; the charlock also is not an 
unacceptable food to them. The cateipillars are 
called Black Palmers pr Niggers. They are so 
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voracious that in two days five of them ate off 
two young swedes, the leaves being li in. long. 
They often change their skins, -vdiich are left 
sticking to the leaves and fibres, as 4 in fig., 
which also shows the extremity of the leaf and 
the fibres as left by them. They grow until 
they are in. long, but decrease in size at the 
last moult, and change their appearance, becom¬ 
ing of a slate colour and shining, being previ¬ 
ously of a deep lampblack, with a darker line 
down the back, and a pale slate-coloured line 
down each side, passing over the breathing 
pores; in others, the whole belly is of the same 
tint. They generally feed in a singular atti¬ 
tude, with their tails raised (see 5 in fig.); they 
rest stretched out at full length, or lie curled 
up when disturbed (see 6 in fig.). The head is 
horny and shining; the whole body finely 
wrinkled; they liave six sharp pectoral feet, 
and sixteen fleshy, two of them being at the 
tail. When full grown they bury themselves, 
and con.struct an earthen cocoon of the ehwest 
texture, l)rown outside and silvery inside (see 
7 in fig.); within tliis the caterpillar spins a 
transparent oval cocoon, and changes to a pupa 
(see 8 in fig.); in this state the summer broods 
remain three weeks, but the autumn ones lie : 
buried until the spring before they hatch, when j 
the fly cuts a round lid in the cocoon, forces | 
its w’ay through the earthen cell, and makes its i 
appearance above ground. '■ 

The male flies (see Plate, Insects- -I, fig. 
7a) are smaller than the females, but they are 
similar in colour: the head is black, mouth 
ochreous, eyes prominent, with two short horns, 
whiti.sh at the base in the male; the trunk 
is brick-red, with two large black spots, and 
several smaller ones on the back; the body is 
bright orange, valves of the oviduct black; the 
un<h*r side is entirely ochreous or orange, and 
the six legs arc of the same colour, spotted with 
black ; tlie tips of the slianks and of each joint 
in all the feet being black, as well as the claws. 

Tlie visits of the.se sawflies are very in¬ 
constant; sometimes they do not make their 
appearance, at least in sufficient numbers to 
attract notice, for very long periods; at otliers, 
they are troublesome for two or three years 
successively. It has been asserted that they 
migrate from the Continent, which seems far 
from improbable, from observations made on 
the coast; and their sudden and irregular visits 
support this opinion. They aie greatly influ¬ 
enced by temperature, winds, and other atmo- 
Hplieric changes. An ichneumon fly, named 
Jiasavs athalioeperda^ is the only parasite ob¬ 
served to infest the black catei’piliars, and that 
to a very small amount. [j. c.] 

Athoufi hsemorrhoidalis (Red-tailed 
Click-beetle) is a species so abundant in corn¬ 
fields, from April to July, that its wireworm 
no doubt is very destructive, and it is supposed 
to resemble those of Agriotes lineatus and A. oh- 
scurus, except that it is larger. The beetle is 
downy, with short ochreous hairs; the head and 
trunk are black, and very thickly punctui-ed; 
the wing(rases are hazel-brown, with eighteen 
punctured furrows; the wings beneatli are 
ample, and it is often seen flying; the legs and 


underside are reddish-brown, the trunk and 
breast darker, often blackish ; it is 6 lines lon^. 

A. longicollis (Long-necked Click-beetle) is 
often found in cornfields in spring and summer, 
and is produced from a wireworm; but whether 
it is injurious to corn crops has not been dis¬ 
covered. The male is narrow, of a fulvous 
colour; the head and trunk are black and 
punctured; the latter is longish, with the 
margins rusty; the scutel and breast are 
blackish; the wingcases have eighteen lines of 
dots, and the outer margin is brown; beneath 
them is an ample pair of wings; length, lines. 
The female is bi oader, larger, and varies in colour 
from a uniform brown to an ochreous tint. 

A. (Black Click-beetle) is polished black, 
clothed with shining yellow hairs. It is ellipti¬ 
cal, finely and not tnickly punctured; there are 
eighteen fine furrows drawn down the hack of 
I the wingcases, whicli cover wings for flight; 
length, I in. It is very abundant in May and 
June in cornfields, meadows, and liedges; the 
wirewcuTii is said to live in very lotten horse- 
muck. See also Wireworm. [j. c.] 

[f. V. T.] 

Atmosphere is generally taken to mean 
the invisible gaseous envelope surrounding the 
earth, and more commonly called tlie air. Be¬ 
sides the earth other planetary bodies are known 
to po88e.ss atmospheres, but as yet no exact 
knowledge of tlieir nature is obtainable. Tlie 
thickness of the aerial envelope surrounding the 
eai’th is not accurately known, but investiga¬ 
tion shows that it undoubtedly extends to a 
distance of at least 45 miles from the earth’s 
surface. The atmosphere possesses weight and 
can therefore exert pressure. The aveiage 
weight of ail* at sea level throughout the British 
Isles is found to be equal to a pressure of 14*73 
lb. per square inch, or equivalent to the weight 
! of a column of mercury 29*905 in. or 760 mm. 
(metric system) high. Tlie pressure is measured 
by a barometer (see Barometer). Air is elastic 
and compre.ssible. Tlie lowest strata of air, in 
addition to their own weight, support the weight 
of those above, and hence become condensed 
and compressed. As the height from sea level 
increases, the density therefore decreases. For 
this reason the pressure of the air at the top 
of a high mountain is less than at the base. 
The pressure of the atmosphere diminishes pro¬ 
gressively with increase in altitude from sea 
level, hence it is possible to calculate the height 
of a given altitude from the decrease in pressure 
recorded. Well - defined diffei ences in atmo¬ 
spheric pressure exist according to the time of 
year and relative position on the earth’s sur¬ 
face. The pressure is never constant at a given 
place for any length of time and generally 
varies from day to day. This arises from several 
causes. In the first place, by variation in tem¬ 
perature. As the atmosphere becomes heated 
it expands in volume, and diminishes in density; 
the weight, therefore, of a given volume of air 
at a low temperature is heavier than the same 
volume of air at a higher temperature. From 
this it follows that Targe masses of cold air 
are denser than warm air. In the second place, 
it is aflfected by the amount of water vapour 
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present. Water vapour weighs less than air, 
volume for volume. Any increase in its amount 
in the atmosphere is therefore followed by a 
diminution or pressure. 

When the density of air remains uniform 
there is perfect stillness, but the slightest vari¬ 
ation in this upsets the equilibrium of the at¬ 
mosphere, and in consequence currents of air 
are set up by the movement of masses of denser 
air towards those of lighter air, which latter 
aie partly or entirely displaced % the former. 
These currents or movements of air are called 
winds. The theory of winds is perhaps best 
illustrated by land and sea breezes. On the 
coast in calm weather a breeze sets in from the 
seii to the land in the morning, changing its 
direction from land to sea after sunset. The 
sun’s heat passes through air without appreciably 
heating it; the warmth of the air comes mostly 
by radiation of heat from and by contact with 
the land. The sun in the morning heats the 
land more quickly than it does the sea, and in 
consequence of this air resting on the land 
becomes warmer and lighter than that resting 
on the sea; the latter therefore flows towards 
and displaces the former. After sunset the con¬ 
ditions are changed, for the land by radiation 
cools quicker than the sea and the air becomes 
denser on the land than on the sea; currents 
are therefore set in motion in a contrary direc¬ 
tion to that of the day. 

In a similar way trade winds are caused by 
the unequal heating of land over largo tracts 
of the earth. The direction and force of winds 
arc, however, modified and i*egulated by many 
other factors, for further particulars of which 
the reader must consult the article on the 
weather. The atmosphere gets its warmth 
mainly: (1) directly from the heat rays of the 
sun ; (2) by radiation of heat from or by contact 
with the warm earth. 

Air is practiciilly a mixture of oxygen and 
nitrogen. It also contains in small amounts 
carbon dioxide, aqueous vapoui’, minute quan¬ 
tities of ammonia, nitric and nitrous acids, ozone, 
sulphur dioxide, hydrogen, hydrogen peroxide, 
argon, helium, neon, crypton, &c., hydrocarbons, 
also some dust, and bacteria. 

The }jroportion of oxygen and nitrogen 
present is: 



By Weight. 

By Volume. 

Oxygen . 

Nitrogen. 

23*0 

77-0 

20-OB 
79*04 


100*0 

100*00 


Owing to the frequent and continual move¬ 
ments of the atmosphere a thorough mixing 
of its components takes place; for this reason 
no wide diflPerences in its composition are ever 
found. Some well-defined variations, however, 
exist in the proportion of carbon dioxide, am¬ 
monia, nitric acid, &c., according to local circum¬ 
stances, which will be referred to again when 
these gases are under consideration. 


The relationship of the air to plant and 
animal life is too well known to need emphasis 
here. Besides being indispensable to most 
forms of life, it has been one of the main factors 
in the disintegration and decay of the crust of 
the earth, in the formation of soils, and in in¬ 
numerable other chemical and biological changes 
in operation in the ordinary course of nature. 
Many solar phenomena are accounted for by 
the existence of the earth’s atnu^sphere. 

Oxygen is perhaps its most important con¬ 
stituent. When substances burn in air it is 
due to their combination with this element. 
During the slow combustion of food substances 
dissolved in the blood the heat thus generated 
forms the source of warmth to the body. It 
plays a part of vital importance in animal and 
vegetable growth. 

Nitrogen, as shown above, forms the largest 
constituent, but unlike oxygen does not support 
combustion. In combination with oxygen ni¬ 
trogen exists in minute quantities as nitrous 
and nitric acid, and combined with hydrogen it 
is present in small amounts as ammonia. It is 
an essential constituent of the food of plants and 
animals. Some plants, namely those oelonging 
to the order Leguminosje and some of the lower 
forms of plant life, can assimilate it in the free 
state (see Nitrogen Fixation by Plants), but 
the majority of plants can only make use of it 
as a food when in combination wdth other ele¬ 
ments, that is when in a combined form. Ani¬ 
mals likewise cannot make use of free nitrogen, 
but they depend upon their supply from the 
compounds of nitrogen manufactured by and 
stored up in plants. Nitrogen, unlike oxygen, 
is a very inert gas and does not readily combine 
with other elements. However, during electri¬ 
cal discharges through the atmosphere, at the 
liigli temperature of the electric current, com¬ 
bination of oxygen and nitrogen under such 
conditions takes place, forming an oxide of ni¬ 
trogen which dissolves in the water vapour with 
production of nitric and nitrous acid. These 
acids are bi’ouglit down by rain. The quantity 
collected at Rothamsted ii’om the average of a 
numlier of years amounted to PI lb. per acre 
}ier annum. Generally there is a little more in 
rainwater over towns than in the country. Am¬ 
monia present in the atmosphere originates 
from the decomposition of nitrogenous com¬ 
pounds of vegetable and animal origin. The 
quantity brought down by rainwater at Roth¬ 
amsted per acre per annum amounted on an 
average to 2*6 lb. From the same observations 
the total amount of combined nitrogen brought 
down by rain per acre per annum amounted to 
4*7 lb., including the organic nitrogen. The 
combined nitrogen in the atmosphere varies in 
amount according to season and locality; gener¬ 
ally there is more in air over thickly populated 
districts. This supply forms a valuable yearly 
increment to the stock of nitrogenous food for 
crops. 

Water vapour is the most variable constitu¬ 
ent of the atmosphere. The amount present is 
regulated princi^lly by the temperature. As 
the temperature increases there is a correspond¬ 
ing increase in the power of the atmosphere 
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to take up water vapour. There is, however, 
a limit to this power. For a given tempera¬ 
ture a definite weight only can be absorbed; 
when that point is reached the atmosphere 
is said to be saturated with water vapour at 
that temperature. Should that temperature 
be lowered a deposition of water vapour goes 
on until the saturation-point is leached again 
for the lower tempeiature. The form of depo¬ 
sition, whether as dew, rain, hail, or snow, is 
determined by local or other conditions. 

The degree of humidity is the term generally 
applied to the degree of saturation, and the 
temperature at which the atmosphere begins to 
deposit moisture is called the dew-point. The 
luirifall throughout the British Isles is very 
variable; it is greater on the Avest than the 
east coast, and it is the highest in January and 
lowest in June as a rule. For further infor¬ 
mation the reader must consult the article on 
Rainfall. 

The presence of carbonic acid gas and its con¬ 
nection with the supply of carbon to all green- 
coloured plants has been long known. The 
proportion present is liable to considerable 
variation, though not through such a wide 
range as water vapour. The processes of 
respiration, combustion, fermentation, and 
decay are attended by the evolution of this 
gas, hence more carbonic acid gas is found in 
the atmosphere of inhabited places than in 
the open. The quantities present are approxi¬ 
mately as follows:— 


In tlie country 
In towns 
Over tlie sea 


*0;M per cent 
•0.5 „ 

•03 „ 


In the country there is generally more at 
night than in the daytime. When breathed 
in the pure state it causes death through suffo¬ 
cation, hence its accumulation from respiration 
in dwelling rooms is injurious to health, and 
shows the need of thorough ventilation. With 
crops in active gi’owth its presence in the atmos¬ 
phere is of vital importance. Warington states 
that an acre of good wheat will in four months 
obtain from the atmosphere one ton of carbon; 
for this to take place a thorough circulation of 
air around each plant is necesstiry. During the 
assimilation of carbon by plants from carbonic 
acid gas, the oxygen with wdiich it is combined 
is given back to the atmosphere. This mutual 
interchange of elements seems part of an estab¬ 
lished law by whicli the workings of nature are 
kept in continual and perpetual motion. 

[r. a. b.] 

Atomaria linearis (Pygmy Mangold 
Beetle).—A small beetle whicli is often very 
harmful to mangolds by destroying the sprouts 
of the mangold seeds just as they germinate; 
then as the plants grow they attack both leaves 
and roots, ^e damage below" ground consists, 
besides destruction of the sprout, in the eating 
of the taproot in places, which turn black. The 
crop is often entirely ruined. The leaves are 
eaten in holes. The small brown beetle to 
~ . '• " 1 ^®- 
are very active, *and are found above and below 
ground; their small size and colour make them 


difficult to see, and they have been taken to be 
ants. Tliey leave the roots, it seems, in July, 
and have been found amongst grasses. The 
eggs are laid on the ground and the pale larvie 
live in the soil. 

Treatment consists in rolling and dusting with 
soot. [r. V. T.] 

Atriplex (Orache). — Among the various 
annual weeds of the Mangel family to which 
the name of Fat-hen 
is given (apparently 
because the seeds 
are nutritious and 
much sought after 
^ by poultry) are 

^ certain species of 

ji the genus Atriplex. 

These species are 
distinguished from 
other weeds of the 
same order, such as 
goose-foots (Cheno- 
podium), by their 
flowers being of 
two kinds, male 
and female, and by 
the female flowers 
having a calyx of 
but two broad 
compressed sepals, 
which, persisting 
) round the fruit, ap- 

* pear like a minute 

green bivalve shell. 
One of the com¬ 
monest species is 
that figuied, the 
Spreading Orache 
{Atriplex patiila), 
which inhabits 
dunghills, rubbish 
j I heaps, and all sor ts 

VI of waste places. It 

is a prostrate an¬ 
nual, with a dull- 
green or grey as¬ 
pect, owing, in part, 
to meal-like hairs 
formed over its 
surface. From 
the presence of 
these meal - like 
liairs these weeds 
are sometimes called 
mealed weeds or 
meld - weeds. The 
leaves are alternate 
and halberd-shaped, 
but near the top of 
the stem they lose 
their angular con¬ 
dition altogether, 
Orache (A triplex patvJa) become rounded 

off at the base. The 
flowers are small, dull green, growing in small 
interrupted tufts, on boWi terminal and axillary 
branchlets. The plant flowers in June, con¬ 
tinuing to do so till the end of August or later, 
and all the time is forming its see£. These are 


j 



235 


Atropa—Auction Marts 


small, dark-brown, finely wrinkled, and covered 
by a mere pellicle of ripened pericarp. 

The Spreading Oraclie, like all animal weeds, 
is extirpated without difficulty by merely pre¬ 
venting the plants from flowering, or by hand- 
pulling when young. The seeds of these plants 
will he in the ground for centuries without 
perishing. 

In the gardens is sometimes yet cultivated 
the Atriplex hortemu (garden orache), an old- 
fashioned spinach, some of whose varieties have 
green, and others dark-purple, leaves. 

[J. L.] 

[a. N. m‘a.] 

AtropOy the botanical name of Belladonna 
or Deadly Nightshade. See Belladonna. 

Atropos divinatoria (Book Ijousc).— 
This small indoor pest will attack anything 
edible—books, jiapers, stores, saddlery, &c. It 
is a small semi-transparent insect about in. 
long, quite wingless, with two long thin an¬ 
tennae. It belongs to the so-called Psocidae, a 
family of Neuropteiu. Movement is very rapid, 
the insect always running to shelter and dark¬ 
ness. It is most abundant and destructive in 
summer. By means of their strong jaws they 
do much damage to books, papers, &c., and are 
often very destructive to flour and meal. 

Frequent cleaning and airing of articles is all 
that is neces.siiry to stop its inroads. 

[f. V. T.] 

Atta^renus pellio (the Fur Beetle).—A 
small beetle which is a great destroyer of furs, 
saddlery, and household goods. It is ji in. long, 
black, with a small bright white spot near the 
centre of each wingcase and three on the hind 
edge of the thorax, and traces of a smaller one 
on each wingcase near the base. The spots are 
composed of hairs, and these rub off. The 
larvse are quaint objects clothed with long 
reddish-brown hairs, giving them a silky ap- 
peai’ance, and have a very long brush of bails 
at the tail. The attacked goods can only be 
cleaned by being baked or fumigated. 

[f. V. T.] 

Attelabus curculionoides (Oak and 
Chestnut Box Beetle).—A local but common 
weevil which cuts the leaves of oak and sweet 
chestnut and rolls them up into short cylin- 
di’ical boxes, in each of which the female places 
an egg, and in which the larva lives. The lieetle 
is from J to J in. long, with shiny brick-red 
thorax and elytra, black beneath, proboscis 
curved. They chiefly occur in underwood, and 
do some harm in nurseries, especially in the 
Midland counties and Kent and Sussex. 

The ‘boxes’ should be collected in nurseries 
by hand and destroyed. [f. v. tJ 

Auberfifine {Solanum Melonaena). —l^he 
Egg Plant, Brinjal, is an annual wnich is culti¬ 
vated for its fruits (or aubergines), which are 
highly esteemed in many countries, although 
they have not yet found much favour in the 
British Islands. Here the plants are used as 
decorative plants, especially a vaiiety called ovi- 
gerum^ which has fruits very like hens’ eggs in 
size, shape, and colour. The fruits are eaten 
either raw or cooked, in the same way as toma¬ 
toes. There are many varieties, their colour 


ranging from white to black-purple, and their 
size up to 8 in. in length and 3 in. in diametei’. 
The seeds are sown in heat in January or later, 
and the plants grown under glass until May, 
when they are planted in the open ground. The 
aubergine inignt well be grown and utilized in 
this country as the tomato has been. 

[w. w.] 

Aubrac Cattle* —A French breed of cattle 
of a type specially adapted for grazing on rough 
and exposed upland pastures, resembling in this 
respect the West Highlanders, Galloways, &c., 
of this country. The granitic plateau of Aubrac, 
with the surrounding districts of Aveyron, 
Lozfere, Saint Flour, and (.'antal, forms an im¬ 
mense grazing ground wherein these cattle roam 
about in summer. It has been estimated that 
they number over 30,000. Their characteristics 
closely resemble the corresponding type in this 
country—short in the legs and deep in body, 
with broad chest and well-sprung ribs; medium- 
sized head, with strong, thick muzzle; horns 
ahso of medium size, well set, and curving up¬ 
wards and backwards; soft elastic skin, with a 
velvety coveiing of hair. The colour is not 
uniform, being of various shades and mixtures 
of black, red, grey, roan, &c. Tlie cows are 
poor milkers, 2 gallons per day being excep¬ 
tional even in tne peric>d of full flow. The 
(avlves are early weaned, and the milk used for 
the production of a special local variety of 
cheese. The bullocks are grazed and fattened 
for tlic butchery trade of Lyons chiefly. The 
ox has long been used for draught purposes. 

[j. 1).] 

Auction. —Auction is a public sale to the 
arty offering the highest price, where the 
uyers bid against each other; or to the bidder 
who first accepts the terms offered by the 
vendor, whei'e he sells by leducing his teims 
until someone accepts them. The latter form 
is knowui as a Dutch auction. For the law re¬ 
lating to sales by auction, see under Sale. See 
also next art. 

Auction Marts- —Sales of live sbxjk on 
special occasions, such as a change of tenancy, 
or when an owner wished to dispose of suiplus 
animals or the whole of them belonging to 
him, have been held in this country for a very 
lengthened period. Auction marts at which 
sales were held periodically at more or less 
frequent intervals w’ere started during the tliird 
quarter of the 19th century, and they increased 
very much in number during the closing quarter 
of that century. They are now very numerous, 
and a large pi’oportion of the live stock in Gi*eat 
Britain is sold in these marts. To a large ex¬ 
tent they have supplanted fairs and markets, at 
which, in former times, cattle and sheep were 
wont to be exposed for sale by private bargain. 
Both fat and lean stock are disposed of by 
auction. Most auction marts are furnished 
with weighbridges, but only to a very limited 
extent are the animals actually sold according 
to live weight. A large proportion of fat cattle 
are passed over the weighbridges in such a way 
that intending buyers can see their live weight, 
but the practice of the buyers bidding so much 
per cwt., or any other standard of weight, is 
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very limited. However, those bidding for the 
beasts have an opportunity of judging of their 
value not only by the eye, but also by their 
gross weight on the scales. Tlie butchers and 
dealers have not supported or encouraged the 
system of selling by live weight. These classes 
are experienced expert judges without the aid 
of the weighbridge, and consequently they have 
the advantage of the farmers and other sellers, 
who, besides passing comparatively few cattle 
through their hands, have no opportunity of 
checking their judgment formed by the eye by 
ascertjiining the actual carcass weight of the 
animals after tliey are slaughtered. The prin¬ 
cipal advantage to the sellers of selling at auction 
marts is that they can dispense of their stock at 
any time when they wish to do so, at a minimum 
of trouble and for cash. It is alleged that one of 
the disadvantages is that farmers are not likely 
to be such good judges of the maiket value of 
live stock under the auction system as when 
they personally sold their stock either privately 
at their farms or at fairs and markets. The 
advantages to the buyers are varied and con¬ 
siderable. They can attend auction marts on 
occasions when they know the class of animals 
they require are to be sold, and are thereby 
saved the trouble and expense of perambulating 
the country in search oi suitable beasts. One 
of the objections to purchasing at auction marts 
arises from an abuse of the system occasionally 
met with, consisting in the sellers themselves 
bidding through third parties in conq^etition 
with bona-fide bidders. This system of bogus 
bidding, known in some districts as ‘white- 
bonneting*, is firmly prohibited in the best- 
conducted auction marts, but it is alleged that 
it is tolerated and winked at in others. It is 
not only highly objectionable, but illegal. Tlie 
law on the matter is as follows:—‘ When a sale 
by auction is not notified to be subject to a 
right to bid on behalf of the seller, it shall not 
be lawful for the seller to bid himself or to 
employ any person to bid at such sale, or for 
the auctioneei' knowingly to take any bid from 
the seller or any such person. Any siile con- 
ti’avening this rule may be treated as fraudulent 
by the buyer.’ In North America all cattle, 
sheep, and pigs are put over the weighbridge, 
and their price is an agreed-on rate per 100 lb. 
live weight. In the process of selling they are 
graded or classified, and the price varies accord¬ 
ing to the 23articular class or quality they belong 
to. [j. G.] 

Aucuba.. — The Japanese laurel {Aitcuba 
japonica) is one of the most useful of hardy 
evergreen shrubs. The mottled-leaved or female 
variety was introduced to this country from 
Japan in 1783, the smaller green-leaved male 
form not being introduced until 1850. To ob¬ 
tain a crop of the bright-red berries which 
are so decorative, it is necessary to grow both 
sexes in close proximity to each other. Tliere 
are many varieties, which are all easily grown, 
and may be multiplied quite easily from one- 
year-old cuttings placed in a very moist, close 
frame, and kept almost dark until they are 
rooted Market growers pack the cuttings as 
tightly as possible, and suspend them over a 
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bed of wet moss in a heated frame, sprinkling 
them daily with water and covering them with 
thick brown paper. There is no shrub that will 
thrive in shaded and otherwise unfavourable 

r itions to the same extent as this aucuba. 

is better than rhododendron or common 
laurel for planting under trees. Brought does 
not appreciably injure it, the numerous fleshy 
roots and succulent stems and leaves enabling 
I it to withstand the effects of a dry season in the 
j most remaikable way. It is perfectly hardy 
' in the British Isles, excej^t in the coldest and 
j most exposed localities. It withstands the 
smoke and grime of towns better than any 
other shrub, and it lives many years under 
conditions which would be fatal to most plants. 
The shoots and leaves are in great demand at 
Christmastime for decorations. [w. w.] 

Aus^ite» the ccunmonest pyroxene (see art. 
Pyroxene), occurring in gabbros, dolerites, 
basalts, and many andesites. 
It is a silicate of cjilcium, mag¬ 
nesium, and iron, with alumina 
and feri’ic oxide, containing 
molecules of the composition 
((\a. Mg, Fe) SiOa, and others 
of the composition Mg (Al, 
Fe '")2 SiOfl. It is green or 
black, rusting sometimes to 
brown, commonly oj)aque, and 
occurs as short, stout, eight¬ 
sided prismatic crystals of the 
monoclinic system, or as small crystalline gran¬ 
ules. In some igneous rocks it forms larger 
crystals round about felspar or olivine. Diallage 
is an altered variety, with shimmering surfaces 
developed in it, giving it an almost metallic 
lustre. Ainphibole (actinolite or hornblende) 
develops frequently within augite or diallage 
as a jjroduct of slow change. Oi’dinary weather¬ 
ing produces chlorite, the lime being often added 
in soluble combinations to the soil. Though the 
freshness of the augite in many crystalline rocks 
of ancient date is remarkable, this mineral is 
no doubt resjionsible for some of the fertility 
of soils on basalt and dolerite, such as those in 
Co. Antrim and the Inner Hebrides. 

[o. A. J. c.] 

Aus^mentation. —In Scotland this is the 
name given to the foi’iii of action whereby a 
parish minister obtains an increase to his 
stipend. The stipend or salary is payable out 
of the teinds, and may be augmented from time 
to time, provided that theie remain an amount 
of teind which has not already been allocjited 
for payment of the minister’s stipend, and that 
twenty yeai’s have elapsed from the date of the 
last augmentation. [d. b.] 

August, Calendar of Farm Opera¬ 
tions for.— 

1. Southern Britain 

Arable Farm. — August is the principal 
haivest month all over the Midlands and south 
of England. Wheat, oats, barley, and beans are 
all ripe, and are cut and carried to the stackyard. 
After the land is cleared the stubble is cleaned 
as 8<x)n as possible with the broadshare, and 
ploughed up to get the advantage of the hot 
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sun. Fallow work also is pushed on during the 
hot weather, and the weeds may be collected and 
burned. 

Forage Cro ^.—Lucerne is cut for hay for the 
second time in the season during this month. 
It may be for the third time if it is a newly- 
laid-down crop. It is also cut for green fodder 
or may be grazed off. Cabbage, kail, and rape 
are in season, and are fed U) sheep in folds. 
Cabbages are also fed to milk cows, and also 
maize, on the pastures to maintain the milk 
yield. Cabbage seeds are sown in beds for plants 
to be transplanted later in autumn and next 
spring. Eape, vetches, rye, and barley are 
sown for winter and early spring use. Crimson 
or Italian clover is sown on wheat stubble that 
has been cleaned. 

Roote ,—Mangolds and kohlrabi if running to 
seed should be cut down. They are not hoed 
now, as they are of sufficient growth to keep 
ahead of the weeds. Sow turnips broadcast, or 
in rows on the flat for winter use. Hand-hoe 
late-sown turnips for the second time. Potato 
lifting continues in succession. 

Manuring .—Sow rape and mustard for green 
manuring, esjiecially for potatoes. Mustard is 
sometimes ploughed in before wheat, as it is 
believed to be obnoxious to wireworms. In the 
intervals of harvesting, farmyard manure can 
be carted out on to the stubbles or young 
‘ seeds ’. 

irrass lands are liecoming dry and parched up 
towards this month, and the stock needs to be 
supplied with forage or to be turned on to the 
afteiinaths. Grass seeds are sown on fallow' at 
this season where the land is being sown down 
without a crop. The second cut of mixture hay 
is .saved during this month. 

ISpecial Crops .—Gorse is cut and fed to stock 
after being bruised up. Pea.s and tares are 
harvested during this month also. Buckwheat, 
flax, hemp, mustard, radish, and all other crops 
of a special natui o are mostly harvested for seed 
tliis month and the next. 

Stock. — Horses .—The work of this month is 


looked after or the cows may break out If 
they get into a field of clover or lucerne they 
would probably gorge themselves and suffer 
from hoven. The water holes must be attended 
to. Cheese and buttermaking still continue. 
Milk yields more cheese per gallon in the 
autumn. Get in a store of brewer’s grains, 
as they are cheap now. Pit them well so as 
to be practically air-tight, and they will keep 
fresh for a long time. 

Store Cattle .—The same remarks apply to 
store cattle as to milch cows when on pasture. 
Green cut fodder is fed to cattle that are kept 
in yards. The sale of ‘ stores ’ is effected during 
this month owing to the shortage of pasture. 

Sheep .—This is a trying month for the flock- 
master if the summer has been at all droughty. 
The sheep can be allowed on to the aftermaths 
to increase their acreage of pasture. Early 
tankard turnips, cabbage, kail, and rar^ are fed 
to them, es^cially to the lambs, which must 
essentially be supplied with fresh food. They 
may be allowed on to the stubbles that have 
been cleared, for the greater part of the day. 
If there is much shelled-out grain lying on the 
ground they should not be allowed on tor long. 
A sharp lookout must be kept for flyblow’s, 
j Pigs .—Store pigs can be turned out on to the 

i stubbles. If they are still kept in yards their 
I feeding can be supplemented by cut forage and 
I cabbiige. The sweepings of the harvest carts 
can also be given to them, 
j Poultry .—No hatching is done during this 

' month. The feeding is reduced as the corn is 
carted to the yard, providing plenty of picking. 

I Young poultry are housed out on to the stubbles 
I in movable houses. Geese are driven on to the 
I stubbles to forage. Old hens should not be 
' allowed to wander far from the homestead or 
I they will drop from apoplexy. Eggs are abun¬ 
dant and cheap, and are preserved for winter 
use. The cockerels are sold off, the best being 
kept for stock purposes at the rate of one for 
j six or ei^ht hens. [p. m‘c.] 


very severe on the horses, as it mainly consists 
of leaping the corn crops and carting in the 
same. They therefore require good supplies of 
food, supplemented with green cut forage such 
as lucerne or clover. A great many foals are 
weaned now, and have to be well attended to 
or will get low in condition. Flies are very 
troublesome at this season, but the horses can 
be made easier by spraying a little paraffin over 
them, which wrill keep the pests off for a few 
days. 

Dairy .—The pastures begin to get very low, 
so the acreage has to be increased by allowing 
the cows on to the aftermaths. Green fodder 
such as maize and cabbage are fed to the cows 
on the pasture tt^ keep up the milk yield, which 
has a tendency to get low at this time of the 
ear. The food which they get outside should 
e supplemented by a little cake in the house. 
The attacks of the warble fly and other pests 
are very bad, and will affect the yield of milk, 
and it is a good plan to put a smear of sheep 
dip on the cows’ backs to counteract the attacks. 

The fences to the pastures ought to be well 


2. Northern Britain 

The principal work of the month will be the 
stacking of the hay crop. Unless hay is very 
dry, or too I’ipe when put in the field rick, it is 
! very seldom that it is ready to put into the 
I lai'ge rick earlier than three weeks after it has 
I been put up. A beginning should be made 
with the rye grass and clover hay fiist, to be 
followed later on by the timothy and natural 
meadows. If thatch has not already been pre¬ 
pared, advantage should be taken of unfavour¬ 
able weather to have it made ready, so that it 
may be put on after the rick has had a day or 
two to settle down. If convenient the ricks 
j are better to be pulled round the side before 
being thatched; but as thatching can often be 
' proceeded with in weather which is unfavour¬ 
able for dressing the side of a rick, it need not 
be delayed on this account. 

Binders and reapers should be thoroughly 
examined and put in good working order. It 
is not time to look to these when the grain 
is ready to cut, as it may then be found that 
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extensive repairs are wanted, and there 
not then be time to ^et them executed. It 
is only about one year in five or six that there 
is much wheat readv for harvesting in the 
West in this month, out every second or third 
year considerable areas of oats are cut in 
August. Always be^in to cut the oat crop 
witli a considerable tinge of green on the ear, 
as it ripens considerably while standing in the 
atook, and the loss from cutting too green is 
usually trifling compared with what generally 
happens, before reaping is finished, from shed¬ 
ding owing to overripeness. In the earlier 
districts potato digging will be in full swing, 
and whei'e there are many of them will de¬ 
mand the full horse power of the farm. 

If it is intended to renew any of the timothy 
meadows, and it is not desiied to put them 
thiough a rotation of cropping, they may very 
profitably be broken up during this month and 
resown, a full crop of hay being reaped the fol¬ 
lowing year. CThis is an in\portant month for 
the hill farmer, as it brings with it the fii*at of 
the Iamb sales. The best lambs or the ‘ tops’ are 
drawn from the flock and sent to one or other 
of the numerous markets, unless the whole flock 
is in a somewhat backward condition, in which 
case they may be retained for a few weeks longer. 
The ewes do not settle well for tlie first few days 
after the lambs are removed, and the sheplierd 
is consequently kept busy attending to them. 
The maggot fly is also apt to be severe at this 
time, and as prevention is better than cure, 
dipping and cleaning should have attention. 

Wliere lambs have been reared they sliould 
be sold off as soon as they are ready for the 
market, as after the beginning of this month 
they may get larger, but they seldom increase 
in value. If lambs or older sheep are fed off 
on rape, cabbages, or rye glass, they sliould be 
bought in and gradually accustomed to the 
new food. Where pastures have been fully 
stocked, cows in milk will now require some 
succulent food, such as second-cut clover, Italian, 
or cabbages. Where winter milk is produce}^, 
newly-calved cows should be freely purchased 
from now forward. [j. s.] 

August, Calendar of* Garden 
Operations for.— 

1. Southern 

The hose and watering pot are generally in 
great demand during this month. Should the 
weather be exceptionally dry, a mulch with short 
manure, grass from the lawn, cleanings from 
ponds, &c., placed over the soil in bordei*s and 
beds outside sei’ves to keep the roots of the 
plants moist. Help is also afforded to plants 
thi’eatened with injury from drought, by stir¬ 
ring the sui’face soil with a hoe, a layer of loose 
dry soil preventing evaporation. 

Seeds of plants for winter and spring crops 
will now require to be sown, such as onions, 
spinach, cabbage, lettuce, and cauliflower. In 
dry weather the soil sho\ild be dug over imme¬ 
diately before the seed is sown, and if manure is 
to be given, it should be applied as a thin mulch 
BO as to prevent the surface from drying before 


the seeds have germinated. A sowing of Early 
Horn Carrots may be made now, as they will 
be fit for use in March or April. Cauliflowers 
for early summer are sown in mid August, and 
the plants, when large enough, pricked out 6 in. 
apart in a frame. A sowing of endive should 
be made for plants to come in for use in spring. 
Eadishes also, if sown now in a border racing 
north or west, will be fit for use in late autumn 
or winter, the French Breakfast, or Turnip- 
rooted, being the most serviceable at this season. 
A good sowing of spinach for a winter supply 
should be made about the middle of the month. 
Broccoli and borecole may be planted for a late 
crop. Celery will require plenty of watei', and 
to be earthed up as growth proceeds. Onions 
ought to be ready for gathering before the end 
of the month. They should be spread on the 
ground and left to dry in the sun until they are 
fit for bunching and placing in tlie store. 

Tomatoes in the open air should be yielding 
a good supply of fruit; in dry weather they 
will require help from the watering pot, and 
a little stimulant, such as Clay’s fertilizer or 
guano. Gooseberr ies, currants, and laspbei-ries 
will be fit for gathering, and this operation 
is best performed when the weather is cool 
and dry. Peaches, nectarines, apricots, plums, 
early apples and pear’s, should be gathered as 
they I’ipen, and it pays to liandle these fruits 
carefully so as not to bruise them, which de¬ 
tracts from their quality. If wasps are trouble¬ 
some, bottle traps should be set for them. It is 
good economy to spend a few shillings on small 
meshed netting to be used as a protection for 
wall and other fruit against birds and other 
pilferers. The nailing in and thinning of the 
summer shoots of wall trees must roccive atten¬ 
tion, and it i.s not too late in August to summer- 
prune these where the shoots are str onger than 
IS desirable. 

August is the best month in which to make 
new plantations of strawberries; strong healthy 
runners should be planted 18 in. apart in row.s 
3 ft. apart, and well watered if necessary. Es¬ 
tablished strawberries will require to be relieved 
of runners and weeds, and on dry soil a mulch 
of good stable dung should be applied after the 
rows have been cleaned. 

Pot plants generally are better out-of-doors 
than under glass at this time of year, as they 
make sturdier growth and require less attention 
than when they are kept in houses or frames. 
The propagation of such bedding plants as pe¬ 
largoniums must be started not latei' than the 
middle of August, when cuttings may be taken 
from the plants in the beds and holders, set in 
shallow boxes containing light soil, and placed 
against a south wall where they will get full 
sunshine. Border carnations should be layered, 
herbaceous and alpine plants intended for divi¬ 
sion in the spring sliould now be topdressed with 
good soil, woi’king it in amongst the shoots to 
encoumge the formation of new roots. Plants 
in border’s will requii*e thinning, staking, and 
training. Chrysanthemums, both in pots and 
in the borders, must be regularly fed and 
watered. Michaelmas Daisies should be staked 
out loosely, and if the shoots are numerous, 
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thinned so that each plant will have a loose, ele¬ 
gant appearance. Dahlias will require to be 
tied safely, and the superfluous shoots removed. 

[W.W.] 

2. Northern . 

mnat receive prompt attention and^they shoufd 
be secured when in their best condition, whether 
for home consumption or marketing. Gather all 
fruits when slightly under ripe rather than allow 
them to get dead ripe. Overripe fruit is use¬ 
less for the market, and even dangerous for food. 
Where weeds have got ahead during the fruit 
gathering, pull out and burn all those that are 
seeding, and hoe down the smaller ones. Clear 
off* the haulm of earlier peas as soon as the crop 
IN gathered, and keep the garden as tidy as pos¬ 
sible. Where early potatoes have been grown, 
the ground should be cleaned and prepared for 
strawberries or other crop. If the ground is in 
good heart and of a free texture it need not be 
dug, but if stiffish and poor it must be thoroughly 
well manured and trenched if necessjiry. If the 
strawberry plants are set out eaily in August 
they will make some growth and sUind the 
winter better than those planted later in the 
season. The early-potato Inuxler is also an excel¬ 
lent place whereon to raise young cabbage plants 
to stand over the winter for spring planting. 
Do not dig the ground; merely clean it with the 
hoe and rake, and sow the seeds in lines a foot 
apart. Sow thinly early, late, and red cabbages, 
greens, Brussels sprouts, savoys, and cauli- 
ffowers, the latter to be wintered in fi’aines. 
After sowing, tread the ground moderately firm; 
the plants will thus stand the winter l>etter. 
In warm soils especially, a sowing of parsley 
should be made. This will stand the winter 
and give an earlier supply. Those who wish to 
grow the East Lothian Stocks in quantity ought 
to sow these at the same time as above, and tre<it 
tliem similar to the cauliflower. 

Worn-out plantations of strawberries may be 
cleared off, or prefei ably the break may be made 
the spoil-heap of the garden refuse for a time, 
and when opportunity permits have the whole 
trenched in, thus saving work and adding fer¬ 
tility to the soil. Prepare and lay in runners 
from strawberry plants for spring planting. It 
pays to select the best and to give some care to 
the young plants. 

Eaily celery will require attention towards 
blanching by ‘earthing up’. There is no gain 
in eai thing up the main crops too soon, but see 
that they do not suffer from drought. Shallots 
and ear ly onions must be secured as they ripen. 
If the main crop of onions keep growing too 
vigorously and inclined to have Wiick-necked 
stems, they should be checked by bending or 
half twisting the stems. 

Frequently during this month, with excess of 
lieat and moistui’e there is a glut of cauliflowers. 
Should such occur, and a blank in the supply be 
foreseen, this dreaded evil may be minimized by 
pulling up the plants when the heads are seen 
opening out from the leaves, and after stripping 
off* the roughest leaves either hanging up tlie 
plants by the heels, or planting them in a bed 


of damp sand in a cool cellar or shed where 
there is a moderate circulation of air. Cauli¬ 
flower so treated properly will keep for two or 
three weeks, and if put in cold water with some 
salt a few hours before cooking, will be quite 
palatable. Where pot herbs are requiredt for 
winter use, these should be cut and dried. The 
simplest and best plan is to cut and tie them in 
small bunches, and hang them up in a cool, airy 
shed; large bunches are apt to heat. The herbs 
most commonly in demand are mint, sage, 
thyme, and tarragon. Where vegetable mar¬ 
rows are grown, attention must be paid to the 
vines so that they do not overcrowdf; for table 
j use, cut the fruit 'when the skin is tender. 

The removal of dead or exhausted flower stems 
from perennial plants and the marking of those 
from wliich seed is to be saved is part of the 
regular duty. See that all strong-growing sub¬ 
jects are properly secured against wind storms. 
Mulch or manure gross-feeding plants, and pro- 
i tect ‘show'’ blooms from ‘wind and w'eather’. 
Make pieparations for the propagation of those 
plants whicli require protection during winter, 
01 - of those desired to be increa.sed in quantity. 
Carnation.H ought to be layered as soon as the 
shoots are large enough to be handled. Where 
the soil is light the layering can be done in it; 
but in heavy soils it is desirable that a rooting 
medium of sand and leaf mould be used. For 
details see art. Layering. 

If Sweet Peas are podding too freely, remove 
the pods to prevent exhaustion, and give a sup¬ 
ply of liquid manure to maintain the vigour 
necessary for a supply of fresh bloom. 

Where rose-budding is not practised, the stock 
of certain kinds, notably the old garden varie¬ 
ties, may be increased by cuttings. Pull off the 
half-ripened side shoots, leaving a slight heel; 
trim tne heel and shorten off the tops, leaving 
the cutting from 6 to 9 in. in length. Insert 
the cuttings in a shady place, using a little sand 
amongst the ordinary soil to assist the rooting. 

[j. W'h.] 

I Aiilacaspfs rosse (the Kose Scale).—Both 
i wild and cultivated roses are attacked by this 
Coccid, out - of - doors and under glass. The 
female scale is pure Vhite at first, with a small 
yellow speck near the margin—the cast larval 
skin—rounded, flat, and rather thick. The in¬ 
sect under the scale is deep-orange to crimson, 
so also are the ova and six-legged young. The 
male scale is white, very small, and elongate; 
they liatch out in May and June, and are bright- 
red. The females oviposit in August, and the 
oninge-red larvce crawl over the bushes, fre¬ 
quently in such numbers that they give tliem 
a distinct reddish tinge. The insects encrust 
the stems and twigs but not leaves, and when 
very numerous kill the bushes. 

'JVeatment is best carried out in August, when 
the bushes should be sprayed with soft soap 
and quassia to kill the naked larvae, or the stem 
and twigs may be treated with paraffin emulsion 
in winter. The Gold Crest Wren feeds upon 
this scale. [f. v. t.] 

Auricula. —Primula Auricula is one of the 
oldest of garden flowers, numerous varioties of 
it being known and grown by fanciers nearly 
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300 years ago. It is not certain, however, that 
the show and alpine auriculas cultivated to-day 
are all forms of one species. In the north of 
England there are auricula clubs or societies, 
and the plants are exhibited by their members 
at their weekly or monthly meetings, usually 
held on Saturday evenings in the room of a 
public-house, where the points and qualities of 
the plants are discussed with keen interest. No 
plants reveal such an extraordinary diversity 
of flower-painting as auriculas do. The show 
section is divided into four sections, namely, 
green-edged, grey-edged, white-edged, and seifs. 
The alpine section is divided into white centred 
and yellow centred. Green-edged have green 
leaves and flowers densely coated in the centre 
with white powder, next to which i.s a ground 
colour of violet or crimson, and the edge is clear 
green without powder. Grey-edged diflers from 
green-edged in having the green margin almost 
entirely hidden by a thick coating of powder. 


White-edged have this powder pure white like! 
the centre of the flower. Selfs have a uniform | 
colour with a white eye. The plants are grow;i J 
in unheated fmmes, and are planted singly in 4-1 
in. pots in a loamy soil in which pounded oyster 1 
shell is mixed, and they are put into fresh 
soil every year immediately after the flowering 
season is over. In summer they are placed in, 
the open on the shaded side of a wall, where! 
they are left till November, when they are re-? 
placed in the frame and protected during very! 
severe frost with mats or boards. Artificial heatf, 
is not required. Watering at all times must bej 
done with care; the soil should never be satu-j 
rated, nor should the leaves ever be wetted.! 
The alpine sorts are easily grown in a borden 
outside. Seeds, if })urchase(r from a fancier of 
repute, will yield a large percentage of gooef, 
varieties. The best-named varieties cannot bei 
purchased for less than 10«. or 20s. each. ; 

[w. w.] t 
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